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PREFACE. 


^^  HEN  I  first  coinmenceil  this  work,  my  inteniion  was  merely  to 
»dil  t(.  ih«*  de*eneilly  iiiipiilar  Treaiise  of  ihc  late  Wm.  PhillipB, 
tlie  princi|ial  localities  of  North  Amcrinui  mincmls,  and  sucJi  new 
spf  <-l>;^  as  I  eoiild  ronTeniently  gathn  frum  tlie  fi-w  journals  within  my 
roacii.  nnil  to  Hciid  it  funh  ae  s  still  Inter  niitiini  of  that  work.  Pro- 
fci^ir  CleavcIand'H  Mint-mlricy  haviiiL'  bfi'ii  Innii  out  of  i>riiii,  there 
had  hccM  f.ir  sumc  time  an  ureent  call  in  tliis  eouiitry  fur  an  t-leinvn- 
tiTv  'ivMcu)  liki^  Phillips*^,  hnxTd  on  a  ohcmical  nrrangomi'iit,  and 
illiistr:iteil  liy  numerniiH  figures  (ifllic  primary  and  soroiidary  forma  of 
rrvnCiU  :  -md  i  8ii)i]HMeil  thni  in  three  nr  four  months,  1  eould  make 
the  addiiioiiKpropusecl,  anit,  tu  soinnt^xtent,  answer  this  call.  As 
Ur.  Tliiim»iii'»  work  was  moTi;  n'etiit,  my  Jirst  intention  was  to 
K;iiil>lii>1i  Ills  flrst  volume,  liyadiliTicr  to  it  a  short  introduetion on  Crys- 
tal loiiniiihy,  rmd  emhodying  as  many  of  the  fiRnres  from  Phillips's  aa 
piiK^ilile.  Uiit  I  Ttliiupiiiihed  lliix  idea,  on  leamin);  thai  Prof.  Web- 
Eif-r.  'il'IIaniird  riiirt'raily,  had  heen  en{>a)ri'd  in  the  same  labor,  and 
hail  :i<:tii!il1y  prepared  a  vidiimn  nii  the  ba»U  nf  Dr.  Thom»ou'n  nnd 
Plii'.lil--'i',  which  was  even  pul>Iiely  nnnouneed  as  in  the  prp»a.  From 
i'M-  ::;iproliiii-iim  ihni  two  works  wew  not  reqnired,  I  was  unwilling. 
lliidii'.ir  iiUi  that  till'  piilitisher declined  |ffi>reedirR  in  tlie  imdertakin);, 
Ij.i  cniia:."^  in  fiihiir,  umil.  after  rejicated  inipiirics,  I  learnt  that  the 
juildi-lii.T  wjiii  had  amiuuneed  Dr.  Weljtiter'ti  work  as  in  jiress,  had 
>u')i<  iidi'd  iis  pnhlieaijon ;  nnd,  eventually,  that  there  was  little  pros- 
pc'-t  of  hi:<  proreediiiK:  with  it.  The  pri'ssiiiR  ealla  for  a  work  of  this 
character  thniURhoiit  the  United  ytatca,  finally  led  me  to  the  prepara- 
tion of  the  pmieiit  volume.  But  I  soon  tbundlhat  to  make  the  additions 
pnipiiscd,  without  embodyincf  a  more  einnpletc  view  of  the  chemical 
ruiiBtiiuiion  of  the  species,  their  alomie  formulas,  &e.,  would  be  hnt 
a  very  imperfect  exposition  of  the  present  advanced  state  of  luincrslo- 
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d  M  me  that  ihe  value  of  Phillips's  TreatiBe , 
mmM  W  fTCttlj  «lnac«d,  bj  introductDg  generally  the  sjmkbolie 
^t^BOl**.  aad  the  minenlogical  fonnulu,  sJopicil  bj  Dr.  TbomsoD. 
TW  •&«  iImi  11  became  necessary  to  rFturangc  ihe  iatrodufloTy  sec- 
■ni«alkeaN(ak  and  other  simple  bodies,  uid  In  express  their  atODiio 
dhlMS  W  each  athw,  accoiding  to  the  sjBteiu  of  equiTalenta  which 
W  hoea  anrnd  at  bj  the  JBieeligationa  of  Dcs.  Thomson  and  Pimil. 
Thtafhaaurj  renurks  at  the  dose  of  the  Introduciiun.  render  it  tu- 
■HcanVT  10  lepeM  the  rensanB  why  these  atomic  n-eighta  have  been 
iiitiili  d  They  have  been  also  introdueed,  in  a.  tabulai  foim,  'witll 
bH^wtiUustrationaoflheiiuses.  forlhe  benefit  of  the  atudent.  Itwill 
!•  oberred  that  they  ^aeraltj  agree  with  the  numbers  obtained  by 
BkkUiis,  if  multipbed  by  ten  ;  and,  consequently,  the  mineralogical 
finr"'"  fnuiKled  on  the  same  analyses,  will  be  the  same  whether  we 
ad«t  ooa  or  the  other ;  thai  is,  simply  divide  by  the  smallest  DDm- 
ba^  or  oalculaie  from  the  quantities  of  oxygen  contained  in  ths 
Mfwil  eonstituenia,  ae  has  aiso  been  explained  in  the  Inlroduclion. 
BMMalarge  number  of  Dr.  Thomson's  formulas,  agree  with  fieti- 
^■l^j  the  discrepancies  generally  arising  from  arbitrary  considen- 
tioaa.livring'referencelo  their  essential  and  non-essential  ranstituenta. 
Hm  CmddIas  given  by  other  authorities,  also  vary  in  ilie  Eame  man- 
■Bi,  ao  that  we  sometimes  hare  two  or  three  for  the  same  mineiaL 
Ctttmifi'  formulas  hate  occaeionally  been  given,  when  employed  by 
iha  iMJysts  themselves,  or  in  stating  the  composition  of  some  of  the 
jane  eotnplex  species,  particularly  of  the  melak ;  but  for  the  purposes 
of  nineralo^,  they  ihould  not  be  generally  introduced  to  the  ezda- 
4100  of  the  niineralogical  signs,  which  answer  all  tlie  ends  desred  in 
Hiatrng  known  the  proximate  constituents  of  the  species,  and  do  not 
'B  a  knowledge  of  chemistry  beyond  that  which  moat  sludenta 
1  posaeas.  Much  may,  however,  be  said  in  favor  of  adopting 
fl  plan  so  well  carried  out  by  Beudant,  of  employing  both  formulaa. 
des  the  changes  thus  alluded  to,  it  seemed  necessary  to  treat 
le  subjects  most  essentially  connected  with  the  science,  which 
i  eithor  not  been  fully  or  adequately  discussed,  or  had  been  entirely 
I  allude  to  Crystallography,  and  to  the  doctrines  of  Paeu- 
morphism,  Isamorphism  and  Dimorphism.  Of  these  lost,  but  little 
la  known  when  the  late  Mr.  Phillips  prepared  his  last  edition  ;  but 
subjects  romiliar  to  Mr,  Allan,  and  certainly  should  not 
entirely  overlooked  by  him.  They  have  been  now  treated 
B  with  09  much  copiousness  as  is  desirable  {  while  the 
■Uogi^hical  part,  has  been  enlarged  by  the  ndditioa  of  many 
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ncT  ipnn,  and  ilie  leniline  definitions  and  t'lrnirnlary  |iriiiri|ili'f-  of 
thiiilrpaniDciit  111' tho  eulijiKI.  Thi-ao  nru  foumlcil  im  llic  l*»|>ular 
Intrvdurtiiin  In  ('ryBtallotrnil>hri  by  llmihc,  vIiiim-  hTi^ciii  (if  iiula- 
tinnaml  [iriinnry  tliniis,  fiiwl  tiduplcil  hy  I*lijlli|ii<,  huM  lii'i'ii  fi>lliiW(?<l, 
ihciien  fiirunw  nf  cr>>t:il!'  iiiiw  iiitriHiiiri'il,  hi'iiiL'  h-lUfi'il  iiiul  drawn 
in arcml'iun' u iili  tlii'iii.  Ii  isiiii(l(iii1ii''illyllii-Miii|'li',  ntmialhi'iiinli- 
ml miihcHJ  iif  ;iri(uuiiiim!.'  tIh'  mihIciiI  nilli  ^^y^1:lll<l:rr^|1l1y.  :i->  iiiadii 
knuvn  JB  till-  ivriiiniis  i>f  ItnHikc,  imil  lirst  iinirtiratly  cxi'iiiplilii'il  by 
ihf  BUiKi-Miii'diiiiir.uus  KniltiTcd  tbri>ii|;b  llir  micirssivi'  cditiiinx  of 
Mr.  Pli]|li|is'H  v'lirk,  triiicb  bHH  cunfLTri'd  ii]hiii  it  n  {iii|iul;irily  iilt(i|rr- 
tker  iiii\iiiii)M  by  any  iittuf  tmtjsi^  on  ibc  Milijirt.  ]li>' nrrurato 
OXuiiniBi-utH  of  rrvMliili'.  Mimi<tiiiiPS  cniillmiiiiL'.oiid  nl^i-n  di^jirnvin;;, 
■be|«ii>riiiii».iiH)r<'nii.'c)i:inira),ili'ti'miiiiiiliiiii!ibylLii]y.aiid  v liidi  an; 
pn.li  M  Pxh-iiFJifly  in  lliiii  rnliiiiic,  ti:ivi'  n'liiliTfil  hin  lalmrH  in 
■niuntuijy  tif  iiiv:ibiDbli'  liiTviro  tii  nibiT  uiiiIiiith  uliu  liiivr  siiiit! 
paHShfil.    Thi!-  «as  hi.-  [iiTulmr  iimvimv.  uixl  !»■  lin;,  iirqiiirfd  in  it 

IbiIm' Lr,.„,.ra  :'rr:<iJL"'Ui<'iiI  'iftli.'  lil'-l-^i|.ti^.' i>Mrt.  I  li^m-  iiukII' no 


clh<i<.an'ilti>T.  ill  .'•.n^'H'"'"'''  ••l'i><'"'<'''  ''H'l  i>i"r<'  iir<-ur;iti'  aiiuly»-K ; 
anditMiuir  ih>1:iiin'-'.  for  till'  siimi'  niiMiii.  Mil.-tui<iT>.ili'M-rilH'ilus 

dKhji^lii'i'ii',..  Ii:i>>'  liM' liti'il  villi  I'llurs:   nr  iiitroiliici'il  'i[i[y  as 

"TMi,,,  Sen;.-  ..I'  tlii-i'  l:!M  iirr  111-'  fiill.iwilij!  :  Nacrin-  liii^i  lii-rn 
'W«lui,|,  Talr.  {Hrini-«i.'k.  M.'.,  Xiii-riti- «illi  Mii-;i)  :  Xainlio- 
pb>Ilir.Muili  rlii,(„i,ii,..  iir  Si.vl«niti\  ammliii!.' tr.  Pn.l",  (i.  »■«<■; 
M""lh-t..i,il.'  :iM,!  Svllilr  ..!■  Ilr.  Th..insc,ii.  ^i.iil  I'lrlolil,'   nf  K«M\. 

'irftrji-h  i'lli<-r.  iMiil'-r  ili <•'  <ir:<iiHii>'  :  I  )ki  iiitf  nf  KhIh'II,  wilh 

btHi-irr  III  r'liMiii  II :  IhirTliiL'timiK^  <>(  Dr.  'niunir^i'ti.  uiili  Misolr; 
i^iWl.  «il1i  Mi-lilr:  S|,ii».|luiir  willi  ll:iii>i.r:  !'!i'nri:i»li- ivllh 
.Sfi;i.,l|.-:  Mii.iiiili'  Willi  S,-;i],nli1i-;  lliiiiitiiilililr  nf  I/vy.  ivjili  ])u- 
ilii,!ii..:  l'li;!hi-ii.-  nl"  Hi  iiil;iiii.  with  Viir|.lr  C.-i-i..  r ;  N.i.virM- cif 
JlMn^uil.  M!ih  S-Mr..,lii,' :  Kidri.lin-  «itli  K>i.iii1i' :  Xinulili:  .if 
.\"..r.|i'i-k"!.i.  Willi  ll\i<-ti.i|i!ii.-    .luiiki-rilr  i.f  i)iiln'li..v.  mill  S[,ii- 

11,.,^.-  !r„:.  :    H..i„k.i.lil.-  nf  b'vy.  (;i^  .Imuii  l.v  MM.    Dim r  ai.il 

Di-il.,;;!.;iii\)  «illi  l'U;.riii:iki>.(l.-rili' ;  ("yi.niir  «ltli  ( ;ri>s>iit!irit.>, 
a^  .liimii  1.V  ll>i'  :iu:>K^i«.if  1(ii'l.i:r>!^>Mii  :    Itruihiiti rMxTilii'rIli  iiikI 

('..vi'lU.  uiili  >-')<Iii'liiii':  Mi'llihti^  niih  lluiiib.ilililiir.  at>  sliuwii  by 
M.  Diinniir.  'I'll''  iiiiinl.i'r.iftlii'si'  iiiiiilit  iwrlinc*  al  iln'i.iTsi-iiMiim! 
h,  rimi-i.l'riblv.iiirn'asprl.  i\,T  i>\aiu|.li'.  Itniok.'  iind  'nimii»ii.  Iinvo 
(liimn  till-  iTy-i;ill.iirra|.liii-;il  idi'iiiily  of  Pliii.-uliti-  willi  C'iial.awc, 
tliougli  Uriitbuui't  iiialntuiiia  lliu  dlsliuL-liun,  uiid  Itiii  anulysiit  by  An- 
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denon  and  Rammelsberg,  are  not  deciuTe  on  the  point.  Rammeli* 
berg's  recent  analysis  of  Comptonite  compared  with  Thomsonite,  alio 
shows  an  exact  agreement  in  the  atomic  constitution  of  these  two  min^ 
rals,  yet  their  crystallographical  identity  is  not  fully  admitted .  Of  Ame- 
rican species,  Chlorophyllite  of  Jackson,  is  classed  with  the  Hydrov 
lolite  of  Bonsdorff;  Washingtonitc  of Shepard,  with  Ilmcnite ;  Stellite 
of  Beck,  with  Stellite  of  Dr.  Thomson,  under  the  name  of  Anhydrous 
Lime-Mesolite ;  Bisilicate  of  Copper  of  Bowcn,  with  ChrysocoDa; 
Bllicrolito  of  Shepard,  with  Pyrochlorc  ;  Beaumontite  of  I^vy,  and 
Lincolnite  of  Hitchcock,  with  Hculandito ;  Eremite  and  Edwardsita 
of  Shepard,  with  Monazite ;  Eupyrchroitc  of  Emmons,  with  Phos- 
phate of  Lime ;  Pickcringite  of  Hayes,  with  Magncsian  Alum ; 
Danaite  of  Hayes,  with  Mispickel ;  Chiastolite  with  Andalusite ; 
Boltonitc  of  Nuttall ,  with  Picrosminc ;  Rensselacritc  of  Emmons,  with 
Pyroxene.*  All  the  additions  hy  Mr.  Allan  have  been  retained,  with 
the  exception  of  the  Table  of  the  Composition  of  Species,  which 
rendered  unnecessary  by  the  substitution  of  the  formulas.  They 
credited  to  him  as  quotations  from  his  '^  Manual,"  so  far  as  they 
thus  distinguished  in  his  edition ;  but  in  numerous  instances,  freah 
matter  has  been  interwoven  with  them,  as  it  has  been  throughout  the 
work.  These  freedoms  with  the  author's  text,  were  rendered  neces- 
sary by  the  impracticability  of  introducing  so  large  an  amount  of  ma^ 
ter  in  the  form  uf  notes.  A  few  notes,  however,  were  unavoidable ; 
these,  when  written  by  Phillips  or  Albm,  arc  so  indicated.  For  the 
rest,  the  present  editor  is  responsible. 

The  matter  now  introduced  rather  exceeds  three  hundred  pages. 
It  comprises  over  one  hundred  additional  figures  in  the  Introduction, 
and  the  Descriptive  part ;  with  the  new  species,  foreign  and  Ameii- 
can,  brought  into  notice  since  the  date  of  the  last  edition  ;  and  the 
addition  of  many  foreign,  as  well  as  all  the  important  American  locali- 
ties. The  last  have  been  gathered  from  various  sources,  but  princi- 
pally from  the  State  Reports,  by  Profs.  Hitchcock,  Beck,  Emmons, 
Shepard,  W.  B.  and  II.  D.  Rogers,  Drs.  Troost,  Jackson  and  Ilaugh- 
ton.  The  localities  in  Nova  Scotia,  have  licen  given  from  the  personal 
observations  of  Dr.  Jackson  and  the  editor. 

While  several  minerals,  supposed  to  be  new,  have  been  united 
with  others,  but  onft  new  species  has  been  proposed,  viz.  Hayesine, 
or  Borocalcite,  described  at  p.  318.  One  or  two  changes  have  been 
made  in  the  naming  of  species,  which  seemed  to  be  demanded  by  a 

*  For  authoritiei  in  tliene  crwi,  •■  wnll  u  mott  of  tboM  cited  on  the  liut  page,  tk» 
reader  will  refer  lo  tbo  erticlee  Uieinaelf  ea. 
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mMfkt  n  more  cbaraeterUtk  expreMion  of  their  diMingnishing  prap- 
•nk*.  Thus  the  Uniaxial  Mica,  which  dilleta  rrom  Uie  l)ia»d 
^wcKi,  in  cuuiainiag  Magneeia,  1  have  diainsuiahcd  as  fttagnetdan 
Uio.  The  iwD  prominent  apwics  ut  Iron  ore,  the  Mi((nctic  and 
Specular,  iolh  of  lehicli  aru  kiioH-n  tn  he  mafinelic,  have  been  more 
«{ifniptiiU']j  deaitriiated  under  tlie  iiamcB  of  Pleitrlo-Musnelic  Iron, 
nd  Oligigii>-K[a;;nctic  Iron.  Red  Jli-niuliic,  and  one  or  two  other 
minic*  of  iron  ore,  hilherln  iiiclniliil  under  the  last  Bpcdca,  with 
rtidi  ilipy  have  lilllr  aflliiity,  have  bt'Cii  tmniiri'rrrd  tu  tlio  specie* 
iJowDLte,  which  alisn  eooiiiriscs  Druwn  llcnialite,  Goclhitc,  and  Slil^ 
■ndcriU!,  hitliertu  di^scribcd,iii  this  wiirk  as  distinct  spcciea. 

Ii  llic  pci'iKiralion  of  lliis  wiirk  I  liuvc  ceusulti'd  the  various  treatiaca 

MdKiricnrf ,  the  iiumnroiis  Itepurta  of  our  <iwn  Mincrdlo^isla  and 

GMli)gi»i$,  wlio  have  been  called  inlo  the  field  by  the  varioua  Slate 

I>t(islulures,  as  well  as  our  Si'ieulific  Hcriodicals,  and  the  Tranaao- 

tin>  wlJournals  of  various  Scienlifie  Societies.     To  the  Amcrkan 

Avruf  u/'&-i'-Mn', — that  moi»t  invaluable  rcpuMtury  of  alt  the  diacover- 

w  in  Ametican  inineralofry  during  the  last  twenty-five  years, — I 

m  panifiilariy  indebted  for  iiiimeruus  flutRineiite  and  facts  present- 

■^inllH:  fulluwinir  paDi's.     Diiiia's  Latin  names  have  been  inlrodueod 

^S  O'iih  many  uther  additjonul  i>yno[iymii,  particularly  those  b; 

^'Jameson.     The  iirincijinl  fnretgri  Miurccs  from  wliich  some  of 

^  HUM  ini|iorlaTil  adililiuns  have  l>cen  olilaiiied,  are  the  Lendtm 

^AtAiir:;h  and  Dulilia  Plii/'Miphicol  Mnga^tHr;  Jameaon'i  yeui  lUm- 

ior^  Jvurnal  of  Hfuncr;   lintnlrr'i  EdMurgh  Journal  of  Scientt; 

Thmtant  Etfordi  of  Gi-airal  i>cifarr;   the  R'jivrlii  of  the  Briiuh 

iuocialioa;  the  Tranutrli'inx  of  the.  Rnyal  Siwhlg  of  FJiidiurgh,  and 

rflic  aolofriral  Sacitli/  of  L-inAm :  Ih  la  Jhrk')  lifforl  on  DaxM, 

Cbrnarall,  ()'('. ;  and  Bronti''!  arfirlt,  Mim.rahfitj,  in  ihv  Encyclopedia 

Itlropalitana.    Ilcrzeliuis'ii  Annual  UeimrlN,  (usually  die  French  01 

German  reprinlii,)  havL'  been  larRi-ly  eoiiHulted,  as  have  aJso  the  piiU'; 

dpal  Kretii'h  joiinials,  the  Anna/is  dc  Chimii-  <l  dc  Phylum:,  and  the 

Annal>sd<»  Mints;  J-irnal fur praktiirhe  fhtmir :  Pofrgtndorft  An- 

imkn  d'T  Phi/ni  iind  Ch-'mir;  Koii^l.  Vrlinskaps  Acadcmicnt  Hanilm- 

gar ;  \crlianil!un^rn  der  Aai*  rlkh-Hussixhtn  Mint.ralogiicUa  Getdl- 

Khafl  :u  is.  Pil'i/J'urg,  lHVi.     The  other  sources  of  iiifurmatioD 

have  been  acknowleilf^cd  in  the  bmly  of  tlie  wcAk.     The  Chcmic^ 

Hineratoiry  by  ItammelsljerK,*  (i  V<il«.  and  lat  Supp.,)  a  moat 

thoTOUKh  and  laborious  trcatiiic,  ciiiuprising  all  the  iiDpurtout  analy- 

MS  of  mineral  tipeeii;s  hitliertu  published,  has  often  been  consulted ; 

*C.F.  Kammlltbr't.     thi^tiirVrtal,  .It,  armuckin  TMrili  irr  MiiirnduU,   la  II 
fab.Sii).    Ikiliu,  IMi.    £>tlu  iriij>i>l(iMiil,  ft.,  I  tuL  Bto.   BorUfi,](H3. 
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PREFACE  TO  THE  THIRD  EDITION. 


The  present  differs  from  the  preceding  edition  in  some 
'^ctSy  which  appear  to  require  notice  in  this  place. 

The  most  important  additions  and  improvements  that  have 
^D  made,  consist,  first ^  in  the  introduction  of  notices  or 
<^ription8  of  about  eighty  minerals,  of  which  the  greater  part 
We  been  discovered  since  the  publication  of  the  preceding 
edition ;  secondly,  in  the  insertion  of  the  results  obtained  by  a 
careful  examination  of  most  crystalline  minerals,  as  regards 
their  structure  and  cleavage;   thirdly,  in  the  addition  of  a 
figare  to  the  verbal  description  of  most  substances  found  in  a 
crystallized  state,  representing  the  primary  form,  and  another 
the  secondary  planes  in  connection  with  those  of  the  primary 
crystal,  together  with  such  measurements  of  the  planes  as  I  have 
been  able  to  obtain,  chiefly  by  means  of  the  reflective  gonio- 
meter of  Dr.  Wollaston ;  in  the  fourth  place,  advantage  has 
been  taken  of  a  translation  of  Berzelius's  excellent  work  on 
"The  Use  of  the  Blowpipe  in  Chemical  Analysis  and  the 
Examination  of  Minerals,  by  J.  G.  Children,  F.  R.  S.  L.  & 
£.  d&c."  in  so  far  as  relates  to  the  more  simple  experiments 
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111  regard  to  arrangement,  no  alteratio 
edition,  except  where  new  and  more  sa 
mandcd  a  change :  on  the  subject  of  the  i 
it  seems  requisite  only  to  add,  that,  havi 
adopted  it  as  being  in  my  own  estimation 
to  the  student  that  I  could  devise,  the  ex 
now  induces  me  to  recommend  it  to  h 
method  of  placing  the  minerals  in  his  cat 

In  pursuing  the  at  once  pleasant  and  lat 
connected  with  the  important  characters  of 
form,  and  measurement,  and  which  were  ' 
Tiew  of  rendering  the  present  edition  mo 
student,  it  will  be  imagined  that  I  have  m 
information ;  and,  although  some  new  fact 
points  have  resulted,  it  must  be  acknowlec 
remains  for  future  investigation. 

If  the  more  accomplished  mineralc^ist  sh 
consult  this  little  work,  he  will  perceive  thai 
of  the  crystalline  forms,  and  especially  of  thi 
are  not  precisely  exact,  do  not  on  all  occasio 
for  in  no  instance  has  it  been  attempted  to  c< 
of  nature  by  a  resort  to  the  more  rigid  laws 
his  been  ascertained,  by  a  comparison  of 
taken  from  similar  and  brilliant  planes  of 
Ihati  owing  to  some  natural  inequality  of  sui 
cite  angle  is  rarely  obtained,  and  h<»*—  ''^ 
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eoosidered  only  as  near  approximations  to  the  true  value ;  but 
where  those  of  the  primary  form  have  been  obtained  from  planes 
produced  by  cleavage,  which  is  generally  noted,  when  that  is 
ihe  case,  in  the  description  of  the  mineral,  they  may  be  con- 
sidered as  approximating  the  truth  much  more  nearly  than  when 
taken  by  means  of  the  natural  planes.     A  considerable  propor- 
tion of  the  whole  will  perhaps  be  found  sufficiently  precise  to 
form  a  basis  for  the  calculations  of  the  mathematician,  and, 
together  with  the  accompanying  figures,  to  induce  the  student 
to  examine  the  forms  of  crystals,  and  to  delineate  and  measure 
the  angles  formed  by  the  meeting  of  the  planes  by  which  the 
crystals  in  his  own  cabinet  are  bounded.     If  errors  should  be 
found  in  the  following  pages,  greater  than  those  above  alluded 
to,  they  are  to  be  attributed  to  my  own  want  of  exactness  in 
noting  the  measurements  obtained ;  for,  although  much  care 
has  on  all  occasions  been  taken  to  select  the  smallest  and  most 
brilliant  crystals,  and  to  note  the  results  faithfully,  it  is  scarcely 
to  be  hoped  that  errors  of  this  nature  have  altogether  been 
avoided. 

It  may  perhaps  be  concluded  that,  by  adopting  at  once  the 
figures  and  measurements  given  by  Haiiy,  and  other  mineralo- 
gists, much  chance  of  inaccuracy  might  have  been  prevented. 
But  it  must  be  observed,  that  where  the  primary  form  is  not  a 
regular  geometrical  solid,  such  as  are  the  cube,  regular  octa- 
hedron, and  six-sided  prism,  the  means  resorted  to  for  deter- 
mining the  true  measurements  —  namely,  that  of  subjecting  the 
planes  obtained  by  cleavage  to  the  reflective  goniometer  —  is  a 
more  certain  method  than  that  adopted  by  Haiiy ;  and  it  will 
be  perceived  that  a  very  large  proportion  of  all  the  primary 
forms  are  not  regular  geometrical  solids,  such,  for  instance,  as 
the  oblique  and  doubly  oblique  prisms,  and  the  very  numerous 
class  of  rhombic  prisms.  Where  the  cube,  regular  octahedron, 
six-sided  prism,  and  other  regular  solids,  are  the  primary  forms, 
I  have  adopted  the  measurements  given  by  Hauy,  acknowledg- 
ing them  in  all  cases  by  annexing  the  letter  H,  or  by  some  other 
mode ;  first,  however,  verifying  them  in  most  cases  by  the  re- 
flective goniometer.    In  a  very  few  instances,  the  authority  of 
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the  Comte  de  Bournon  has  been  resorted  to,  but  not  without 
acknowledgment.  It  will  of  course  beunderslood  that  where  do 
authoriif  \a  mentioned,  the  nieasurements  have  been  obtained 
bj  the  reflective  goniometer,  and,  from  what  is  said  above,  that 
they  must  be  considered  only  as  approsimalions* 

In  regard  to  the  figures  to  which  the  measurements  are  an- 
nexed, it  may  be  observed,  that  these  are  not  in  all  cases  the 
representatives  of  single  crystals,  for  in  some  of  them  are  asso- 
ciated the  planes  observed  on  two  or  three;  thus  occasionally 
rendering  the  form  more  complicated  ihan  any  single  crystal  I 
have  seen,  but  not  more  so  than  may  probably  be  found  here- 
atler.  This  mode  has  been  adopted,  as  offering  to  the  student 
the  greatest  assistance  that  I  could  devise,  since  it  combines  at 
one  view  all  the  observed  planes,  without  increasing  enormously 
the  bulk  and  consequent  expense  of  the  work,  as  must  hare 
been  the  case  if  all  the  varieties  of  form  had  been  given  sepa< 
rateiy.  As  to  the  drawing  of  the  figures,  it  remains  to  be 
added,  that  they  are  not  given  as  the  result  of  a  laborious  exe- 
cution by  the  assistance  of  the  rules  of  geometrical  projection ; 
but,  in  the  general,  only  as  diagrams,  wanting  the  precision 
which  in  that  case  might  have  been  claimed  for  them,  and 
drawn  without  any  other  rule  than  such  as  the  hand  and  eye 
could  furnish. 

The  letters  on  each  plane  of  the  larger  figures  have  been  so 
placed,  according  to  the  system  of  notation  adopted  in  the 
"  Familiar  Introduction  to  Crystallography,  &,c.,  by  H,  J. 
Brooke,  F.  R.  S.  &c.,"  a  work  which  may,  without  hesitation, 
be  recommended  strongly  to  the  student,  as  being  calculated 
to  teach  the  interesting  science  on  which  it  treats  in  its  most 
pleasing  form,  and  of  which  ihe  first  part  is  so  simple  that, 
without  any  reference  to  trigonometry,  geometry,  or  algebraical 
calculation,  it  shows,  by  means  of  the  figures  of  crystals  and 
attendant  explanations,  the  position  on  the  primary  forms  of 
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every  secondary  or  modifying  plane  to  which  those  forms  are 
liable,  and  thereby  the  transitions  of  one  form  into  another ; 
and  here,  if  he  be  so  inclined,  the  student  may  stop,  afler  hav- 
ing gained  all  that  a  purely  mechanical  view  of  the  subject 
will  afford  him,  or  he  may  proceed  to  the  second  part,  in  which 
crystallography  is  treated  more  scientifically ;  and  it  may  be 
added,  that  the  pupil  may,  in  either  case,  attain  such  a 
knowledge  of  it,  as  will  not  fail  to  open  to  him  new  sources  of 
delight  in  this  interesting  department  of  Mineralogy.* 

To  the  author  of  the  fore-mentioned  work  I  am  under  much 
obligation,  for  assistance  on  various  points  connected  with  the 
improvements  which  it  is  confidently  hoped  will  be  manifest  in 
the  present  edition.  Oflen  as  his  name  occurs  in  its  pages,  I 
have  been  yet  more  oflen  indebted  to  him,  not  only  for  the  loan 
of  specimens,  amongst  which  were  several  that  I  could  not  oth- 
erwise have  obtained,  but  for  assistance  in  the  clearing  up  of 
many  difficulties  which,  without  his  help,  would  have  been  \e(i 
in  doubt,  or  would  have  terminated  in  error. 

My  acknowledgments  and  thanks  are  also  thus  publicly  due 
to  several  others  of  my  friends.  To  Thomas  Allan,  F.  R.  S.  L. 
d6  £.  for  many  useful  criticisms,  of  which  I  have  not  failed  to 
avail  myself,  as  well  as  for  the  liberal  transmission  from  Edin- 
burgh of  some  rare  and  valuable  minerals.  To  Ashurst  Ma- 
jendie,  M.  G.  S.  for  the  loan  of  well-defined  crystals  of  several 
scarce  substances.  To  Samuel  Luck  Kent,  M.  G.  S.  for  a  free 
access  to  his  cabinet  upon  all  occasions,  and  for  his  cheerful 
permission  to  avail  myself  of  the  advantage  in  any  manner  that 
might  tend  to  benefit  the  work,  and  even  for  the  presentation 
to  me  of  some  rare  substances.  To  Henry  Heuland,  For.  Sec. 
G.  S.  for  some  valuable  minerals  presented  to  me  in  a  manner 
consistent  with  his  well-known  liberality;  a  liberality  which 
also  I  have  experienced  in  numerous  instances  from  G.  B. 
Sowerby,  F.  L.  S.  to  whom  likewise  I  am  greatly  indebted  for 

■  ■■  ■  ■  »^l»     ■■!»■■■  MM ■  ■  »■■■       ■  ■    ■  ■  ■■■     ■  I  IB  ■    ,      M^—— ^^ 

*  It  M  to  be  hoped  that  the  distinguished  author,  above  alluded  to,  will  eoon  cause  to 
be  issued  a  new  edition  of  hie  work,  which  if  now  most  eagerlj  demanded  bj  mineralof- 
ieal  itadaola.    [Am.  Ed.] 
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many  valuable  hinta,  and  for  the  readiness  with  which  he  Iw      I 
upon  all  occasions  endeavored  lo  promote  my  views.  I 

In  conclusion,  if  the  ulility  of  a  nice  InveMigation  of  the  I 
structure  of  crystallized  minerals,  and  the  mtasurrment  of  that 
angles,  should  become  an  inquiry,  il  may  be  replied  that  ihEj 
often  determine  the  differences  existing  between  minerals  whitli 
grcHlly  resemble  ench  other.  This,  as  is  observed  more  at  large 
in  the  following  "Introduction,"  is  fully  e:cemplified  in  the 
differences  discovered  by  means  of  the  reflective  goniometer, 
between  the  measurements  of  the  primary  rhomboids  of  carbcf- 
nate  oflime,  carbonate  of  lime  and  magnesia,  and  carbonate  of 
iron  ;  minerals  which  ollen  so  greatly  resemble  each  other,  that 
the  difference  between  them  can  only  be  ascertained  by  a  resort 
to  chemistry,  or  the  reflective  goniometer.  The  utility  of  a 
close  attention  to  this  instrument  has  been  furiher  manifested 
since  the  foregoing  was  written,  and  in  a  very  remarkable 
manner  :  —  A  mineral  which  has  always  been  considered  as  bit- 
terspar  from  the  Tyrol,  and  of  which  the  primary  crystal  is  a 
rhomboid  not  distinguishable  by  the  unassisted  eye  from  that  of 
either  of  the  foregoing,  was  found  by  the  rellective  goniometer 
to  afford  measurements  different  from  them  all ;  the  cause  of 
this  became  manifest  by  a  resort  to  analysis,  which  proved  it 
to  be  a  new  compound,  namely,  a  carbonate  of  magnesia  and 
iron.  The  reflective  goniometer  is  moreover  of  great  use  to 
the  geologist,  who  finds  those  rocks  which  are  termed  primi- 
tive, and  many  of  those  which  are  called  transition,  or  the  oldest 
secondary,  lo  consist,  not  of  one  homogeneous  mass,  as  is  odeD 
the  case  with  those  of  a  newer  origin,  but  of  two  or  more  min- 
erals, so  intermixed  and  associated  that  a  reference  to  the  chem* 
in  is  of  little  avail  to  him :  by  such  means  he  may  indeed  be- 
come informed  whether  a  particular  earth  or  alkali  is  to  be  found 
in  the  mass,  but  the  various  substances  of  which  it  is  com- 
pounded are  often  too  minute,  and  therefore  too  intimately  as- 
sociated with  the  others,  to  allow  of  a  determination  as  to  which 
of  the  component  substances  may  contain  the  earth  or  the  alkali 
BO  discovered.   Hence  structure,  if  it  exist,  becomes  a  character 
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oreflsential  importance ;  for  it  will  be  foaod  that  fragments  far 
too  minute  for  analysis  will  oflen  afford  brilliant  planes,  well 
adapted  to  the  use  of  the  reflective  goniometer.    A  knowledge 
of  structure,  therefore,  and  of  the  measurements  of  the  primary 
forms  of  minerals,  is  very  important  to  the  geologist ;  but  where 
structure  does  not  exist,  the  examination  of  the  various  external 
characters  of  the  minute  portions  forming  the  aggregate  of  the 
rock  are  often  of  singular  advantage ;  and  hence  the  geologist 
should  become  intimately  acquainted  witb  the  external  charac- 
ters of  at  least  all  such  substances  as  are  found  entering  into 
the  composition  of  rocks.     Mineralogy,  therefore,  is  in  reality 
ttsential  to  the  geologist ;  it  is  the  very  alphabet  to  the  older 
racks,  and  it  is  probably  to  be  attributed  in  great  measure  to 
the  want  of  due  preparation  for  the  study  of  these  rocks,  by  an 
intimate  acqaintance  with  minerals  in  the  simple  state,  that  the 
primary  and  transition  tracts  of  England  and  Wales  have  been 
investigated  in  a  far  less  degree  than  those  of  a  newer  origin. 
"  It  has  been  said  of  crystals,"  says  the  Abbe  Haiiy,  "  that 
they  are  the  flowers  of  minerals ;  an  observation  concealing  a 
very  jast  idea  beneath  the  air  of  a  comparison  which  appears  to 
be  only  ingenious."    The  importance  of  *^form  will  become 
more  evident,"  he  further  observes,  **  if,  in  pursuing  our  inqui- 
ries into  the  niceties  of  the  mechanism  of  structure,  we  con- 
ceive all  these  crystals  as  the  assemblages  of  integrant  mole- 
cules perfectly  resembling  each  other,  and  subject  to  the  laws 
of  regular   arrangement.     Thus,   although   by   a  superficial 
notice  of  crystals  we  might  adjudge  them  to  be  only  the  sports 
of  nature,  a  more  intimate  acquaintance  with  them  leads  to 
this  conclusion,  —  that  the  Deity,  whose  power  and  wisdom 
prescribed  the  unerring  laws  of  the  planetary  motions,  has  also 
established  those  which  are  obeyed  with  the  same  fidelity,  by 
the  molecules  composing  the  various  substances  concealed  in 
the  recesses  of  the  earth." 

May  10,  1823.  W.  P. 


PBEFACE     TO     THB 
1  THE   PBEPArs  TO   THE   SECOND  EDITIOH. 


The  most  efTectual  and  advantageous  method  of  acquiring 
a  competent  knowledge  of  minerals,  is  undoubtedly  that  of 
personal  instruction.  iTIie  superiority  which  France  and  Ger- 
many have  attained  in  mineralogical  science,  is  in  great  meas- 
ure to  be  attributed  to  (he  facility  of  obtaining  instruciion, 
both  public  and  private. 

Mineralogy,  as  it  ia  too  commonly  pursued,  is  made  to  con- 
sist more  in  the  recognition  of  minerals  than  in  the  knowledge 
of  what  may  be  termed  its  principles ;  —  more  in  the  possession 
of  specimens,  and  in  that  satisfaction  which  arises  from  ar- 
ranging them  in  their  places,  than  in  subjecting  them  to  those 
investigations  which,  wiien  once  they  are  attempted,  are  found 
to  constitute  the  real  value  and  even  the  charm  of  the  science. 
The  beginner  may  be  assured  that  it  is  replete  not  less  with 
entertainment  than  with  instruction;  for  whether  the  observa- 
tion of  the  physical  characters  —  of  structure,  phosphoresence, 
or  electricity  —  or  whether  the  blow-pipe,  or  those  invesligt- 
tions  which  belong  to  chemistry,  may  be  most  congenial  lo 
him,  each  wilt  be  fimnd  lo  possess  an  ample  source  of  grati5> 
cation,  in  the  instruction  which  curious  phenomena  never  fail 
lo  convey  to  the  minil,  and  in  the  exertion  of  the  ingenuity 
required  fur  their  development. 

It  may  be  assumed  that  the  physical  characters  of  minerals 
are  more  likely  to  interest  the  generality  of  students,  as  being 
more  obvious,  and  probably  more  consonant  with  their  general 
pursuits,  than  tiie  chemical  characters.  Of  the  physical,  struc- 
ture will  be  found  the  most  inviting  and  most  uniform,  and 
therefore  the  moat  important  of  thi'm  all.  The  manner  in 
which  it  is  treated  of  in  the  Introduction,  being  purely  mechan- 
ical, is  not  likely  lo  satisfy  the  advanced  miner;dogisl,  for  whom 
indeed  it  is  Dot  designed ;  but  perhaps  may  interest  the  student 
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so/ficientljr  to  induce  him  to  pursue  the  subject  still  further ; 

lod  what  if  I  say,  to  tempt  him  to  complete  his  acquirements 

bj  a  resort  to  the  works  of  the  Abbe  Haiiy,  in  which  he  will 

find  structure,  and  its  interesting  and  beautiful  consequence, 

regular  external  form,  illustrated  by  the  application  of  the 

mathematics  to  its  laws. 

The  catalogue  of  simple  substances  offers  to  our  notice 
some  striking   considerations,   when  fie  wed    as    including, 
according  to  the  present  state  of  our  knowledge,  all  the  com- 
ponent materials  of  the  crust  of  the  globe.     This  crust,  how- 
erer,  ia  primarily  constituted  of  earthy  compounds,  in  which 
only  two  or  three  of  the  metals  are  found  either  intermixed,  or 
in  a  slate  of  combination ;  for  the  metals  and  metalliferous 
ores  principally  occur  in  the  veins  which  traverse  mountainous 
or  hilly  countries,  and  their  quantity,  as  compared  with  that  of 
the  rocks  which  enclose  them,  sinks  into  insignificance.     Tfie 
tlkaliea  occur  in  too  trifling  a  proportion  to  be  of  much  con- 
sideration in  this  point  of  view ;  and  the  acids,  excepting  the 
carbooic,  and  their  bases,  excepting  perhaps  only  carbon,  are 
lifflilarly  circumstanced.     But  if  we  would  look  still  more  nar- 
rowly into  the  composition  of  the  crust  of  the  globe  as  consist- 
ing chiefly  of  the  earths  and  earthy  minerals,  we  shall  find  that 
only  three  of  the  ten  earths  which  have  been  discovered, 
namely,  silica,  alumine,  and  lime,  are  found  to  constitute  its 
great  bulk ;  for  although  magnesia  is  a  constituent  of  a  moun- 
tain rock,  it  b  by  no  means  plentiful,  nor  does  magnesia  enter 
into  its  composition  in  a  large  proportion.     The  other  earths 
ire  found  only  in  comparatively  small  quantity,  and  chiefly,  if 
if  not  altogether,  in  veins. 

If,  however,  we  pursue  the  investigation  further,  we  shall 
find  that  the  three  earths  above  mentioned  are  compound 
bodies,  consisting  on  the  average  of  about  50  per  cent  of  oxy- 
gen, combined  with  the  bases,  silicium,  aluminum,  and  calcium, 
in  the  proportion  also  of  50  per  cent,  in  the  aggregate. 

Now  if  we  turn  our  attention  to  what  is  known  of  the  nature 
of  these  four  elements,  oxygen,  silicium,  aluminum,  and  calcium, 
which  primarily  constitute  the  great  mass  of  the  crust  of  the 
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gtobe,  some  curious  fads  wilt  be  presented  lo  out  consideralion.  1 
The  first  and  most  abundant  element,  oxygen,  has  eluded  the 
vigilant  eye  of  the  nnalyst,  being  known  to  him,  in  its  purest 
state,  only  in  combination  with  caloric,  bb  a  gaa ;  —  silicium 
and  calcium,  although  they  may  have  been  rendered  visible, 
can  scarcely  be  said  to  have  been  seen  in  a  separate  form,  and 
hence  their  precise  nature  is  unknown;  —  while  calcium  has 
been  observed  to  possess  the  color  and  lustre  of  silver  ;  but  as 
it  spontaneously  takes  fire  the  instant  of  its  exposure  to  the  air, 
its  nature  has  not  been  examined. 

It  is  admirably  observed  by  my  friend  J.  G.  Children,  thai 
"with  four  simple  elements  (oxygen,  hydrogen,  carbon,  and 
nitrogen,  a  brief  alphabet  for  so  comprehensive  a  history)  has 
a  bountiful  Providence  composed  the  beautiful  volume  of  the 
living  world;  where,  turn  lo  what  page  we  may,  fresh  loveli- 
ness meets  the  eye,  fresh  cause  of  admiration  and  delight." 
(Essay  on  Chero,  Analysis,  p.  271.) 

That  part  of  the  creation,  therefore,  which  is  animate,  is 
composed  of  some  of  the  same  elements  as  the  inanimate :  and, 
according  to  the  present  state  of  our  knowledge,  the  elements 
employed  by  the  great  Artificer  of  the  Universe,  in  the  forma- 
tion of  the  globe,  and  all  the  animal  and  vegetable  creation, 
but  little  exceeds  the  number  of  fifty,  reckoning  as  elements 
some  substances  which  are  suspected  lo  be  compounds.  And 
when  we  reflect  upon  the  fact,  that  a  very  few  of  these  actually 
constitute  a  very  large  proportion  of  the  whole;  —  upon  the 
nature  of  these  elements,  that  several,  even  of  those  which 
have  been  employed  in  by  far  the  most  important  degree,  have 
either  eluded  our  research,  or  are  known  to  us  chiefly  by  their 
agencies  —  upon  their  wonderful  arrangement,  subservient  to  ■ 
the  purposes  of  organization  in  the  living,  and  structure  in  the 
inanimate ;  upon  the  affections  and  properties  of  mailer  in  gen- 
eral, we  may  adopt  the  language  of  the  Abbe  Haiiy,  and  say 
that  Nature  is  thus  exhibited  "  under  an  aspect  which  claims  for 
its  Author  the  tribute  of  ou 
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The  iiiTestigatioD  of  the  structure  of  the  earth  belongs  to  the 
science  of  Geology.  It  may,  however,  be  interesting  to  take  a 
rapid  survey  of  the  present  state  of  our  knowledge  respecting 
it,  were  it  only  for  the  sake  of  showing  its  intimate  connection 
with  mineralogical  pursuits. 

In  speaking  of  the  earth,  and  of  our  knowledge  of  its  nature, 
it  is  essential  that  the  limited  extent  of  that  knowledge  should 
always  be  had  in  remembrance.  We  are  acquainted  with  it 
only  to  a  very  inconsiderable  depth :  and  when  it  is  recollected 
that,  in  proportion  to  the  bulk  of  the  earth,  its  highest  moun- 
tains are  to  be  considered  merely  as  unimportant  inequalities  of 
its  surface,  and  that  our  acquaintance  does  not  extend  in  depth 
more  than  one  fourth  of  the  elevation  of  those  mountains  above 
its  general  level,  we  shall  surely  estimate  our  knowledge  of  the 
earth  to  be  extremely  superficial ;  that  it  extends  merely  to  its 
crust. 

The  term  "  Crust  of  the  Earth,"  therefore,  relates  only  to 
the  comparative  extent  of  our  knowledge  beneath  its  surface. 
It  is  not  used  with  the  intention  of  conveying  an  opinion  that 
the  earth  consists  only  of  a  crust,  or  that  its  centre  is  hollow ; 
ibr  of  this  we  know  nothing.  The  term  may  not  be  philo- 
sophical, but  it  is  convenient. 

The  nature  of  the  crust  of  the  earth  is  most  readily  studied 
in  mountains,  because  their  masses  are  obvious ;  and  also  be- 
cause, as  they  are  the  chief  depositories  of  metalliferous  ores, 
the  operations  of  the  miner  tend  greatly  to  facilitate  their  study. 
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Mountains  are  composed  of  masses  which  have  no  parlicular  or 
discernible  shape ;  or,  as  is  more  commonly  ihe  case,  of  strata 
or  beds,  either  horizontal  or  oblique,  sometimes  nearly  vertical, 
111  lliese  masses  and  beds,  diRerent  structures  have  been  ob- 
nerved.  Some  of  them  are  crystalline ;  that  is  to  say,  are  com- 
posed of  crystals  deposited  in  a  confused  manner,  as  in  granite : 
or  of  crystals  imbedded  in  some  other  substance,  ns  ia  porphyry. 

they  are  always  found  beneath,  never  above,  those  which  do 
contain  them,  they  are  considered  to  have  been  of  earlier 
formation,  and  therefore  have  been  termed  Primitive  rocks.' 

Other  mountain  rocks  have  no  appearance  of  crystallization  ; 
but  on  the  contrary,  seem  rather  to  have  been  formed  by  the 
mere  falling  down,  or  settlement,  of  the  substances  of  which 
they  are  composed,  from  the  solution  which  contained  them. 
These  are  always  found  above,  never  beneath,  the  crystalline 
rocks,  and  ofien  include  abundance  of  organic  remains,  both 
animal  and  vegetable.  The  more  ancient  of  these,  or  such  as 
contain  the  remains  of  animals  of  which  the  genera  and  species 
are  extinct,  are  called  Transition  roelcs;  ihe  more  recent,  or 
such  as  contain  the  remains  of  animals  most  nearly  resembling 
those  now  inhabiting  our  oceans,  are  called  Sceandary,  and 
Tertiary ;  and  of  this  last  Mr.  Lyell  has  made  four  subdivi- 
sions founded  on  the  nature  of  Ihe  fossils. 

Primitive  and  secondary  rocks  have  suffered  considerable 
change  and  ruin  from  causes  which  it  is  not  our  present  object 
to  notice ;  and  their  disintegrated  portions,  having  been  formed 
anew,  now  constitute  that  peculiar  description  of  dftposit  which 
is  termed  alluviai,  or  diluvial,  and  which  therefore  consists  of 
the  dfbris  of  rocks. 

But  there  is  still  another  and  a  very  different  kind  of  rock, 
abundantly  found  in  certain  countries,  which  may  in  great 
measure  be  considered,  like  the  preceding,  as  resulting  from 
the  ruin  of  rocks,  but  from  an  opposite  cause,  or  by  an  agent 
directly  the  reverse,  viz.  by  fire;  constituting  those  known  by 
the  name  of  Volcanic  rocks.i     Many  of  these  strongly  hear  the 
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marks  of  heat,  and  even  of  fusion ;  some,  on  the  contrary,  offer 
no  evidence  of  their  having  been  subjected  to  heat. 

Lofty  mountains  composed  of  primitive  rocks  usually  present 
ragged  and  uneven  summits,  and  steep  acclivities  on  the  sides, 
as  though  they  had  suffered  by  convulsion.  Such  as  are  wholly 
or  externally  composed  of  secondary  beds  or  strata  are  less 
rugged,  their  summits  are  flattish  or  somewhat  rounded,  and 
their  sides  present  acclivities  more  easily  accessible. 

Both  primitive  and  secondary  mountains,  more  particularly 
the  f(H-mer,  are  traversed  in  various  directions  by  fissures  of 
different  dimensions.  These  fissures  are  not  oflen  empty,  but 
are  partially,  and  sometimes,  though  but  rarely,  filled  with  stony 
or  metalliferous  substances.  They  are  termed  Mineral  Veins ; 
and  from  them  a  large  proportion  of  the  specimens  composing  the 
cabinet  of  the  mineralogist  are  obtained ;  indeed,  almost  all  such 
as,  from  their  rarity,  brilliancy,  or  peculiarity  of  form  and  com- 
bination, possess  the  greatest  attraction  for  the  mere  collector. 

Mineralogy  is  a  science  of  such  interest  that  it  would  be 
mach  to  be  regretted  if  its  real  objects  and  tendency  were  mis* 
understood,  or  suffered  to  degenerate  into  an  avidity  merely  for 
the  collecting  of  what  is  brilliant  or  rare.  To  the  attainment 
of  the  science  of  geology,  which  is  intimately  connected  with 
agriculture  and  the  arts  of  life,  that  of  mineralogy  is  essentially 
requisite.  The  study  of  mineralogy,  therefore,  does  not  include 
only  a  knowledge  of  the  more  rare  and  curious  minerals :  there 
is  nothing  in  the  mineral  kingdom  too  elevated,  or  too  low,  for 
the  attention  of  the  mineralogist,  from  the  substances  com- 
posing the  summits  of  the  loftiest  mountains,  to  the  sand  or 
gravel  on  which  he  treads.  It  is  true  that  the  aggregated 
masses  of  compound  rooks  are  not  arranged  in  a  mineralogieal 
collection ;  but  it  must  be  remembered  that  each  of  the  sub- 
stances of  which  such  aggregated  masses  are  constituted,  are 
comprehended  in  a  minerak)gical  arrangement,  and  therefore 
find  their  places  in  the  cabinet.  Granite,  indeed,  is  not  to  be 
found  there;  but  its  components,  quartz,  felspar,  and  mica, 
are  met  with  in  every  one. 

Thus,  then,  by  the  study  of  what,  in  opposition  to  the  term 
aggregated  rocks,  may  be  termed  simple  minerals,  the  mineral- 
ogist becomes  enabled  to  detect  the  substance  with  which  he 
holds  acquaintance  by  itself,  when  aggregated  with  others  in  a 

iociodln;  the  tnichit«« ;  bat  feolof  Ittt  now  comprehend  under  the  tame  class  the  franites 
and  ike  primitiTe  rocks  generally,  all  of  which  exhibit,  under  lome  of  their  farms,  ot^ 
d^Dces  of  their  ifneoos  orifin  ;  so  that  no  opposite  eanse  can  be  ascribed  to  one,  which  is 
not  applicable  to  the  others ;  nor  can  either  of  them  be  properly  renrded  as  the  ruins  of 
preTioDsly  existiof  rocks,  bat  only  as  the  eooled,  solidified  maas  of  what  before  exisled 
b  the  floid  state.    [An.  Eo.] 
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mass-  and  thus  lie  becomes qiialiiied  for  ihe  more  difficult  and 
more  iinportant  study  oftlie  science  orgeology,  which  embraces 
a  knowledge  ofihe  niilure  and  respective  positions  of  the  masses 
and  beds  composing  mouutains,  and  indeed  of  country  of  everj 
description,  whether  mountainous  or  otherwise. 

It  is  not,  therefore,  or  at  least  it  ought  not  to  be,  the  sole 
object  of  the  mineralogist  to  be  able  to  distinguish  the  several 
genera  and  species  of  mineral  substances ;  nor  should  his  atten- 
tion be  confined  to  ihe  mere  task  of  recognizing  a  mineral  at 
first  sighl,  or  of  being  capable  of  at  once  assigning  it  n  proper 
place  in  his  cabinet.  He  should  hold  a  more  enlarged  acquaint- 
ance  with  minerals,  and  with  the  circumstances  attending  theta, 
in  what  may  be  termed  their  native  places ;  he  should  know 
something  of  the  positions  ihey  tespeciively  bear  towards  each 
other  in  those  places;  he  should  become  acquainted  with  their 
relative  ages,  deduced  from  the  nature  of  the  rocks  in  which 
they  are  found;  their  comparatire  scarcity  or  abundance;  their 
combinations;  the  countries  in  which  they  occur;  and  their 
characters,  both  internal  and  external. 

This  knowledge,  it  may  be  repeated,  is  the  first  and  requisite 
•(ep  in  the  science  of  geology ;  not  that  it  ia  essential  to  this 
■eience  that  erery  mineral  should  be  accurately  known ;  some 
are  of  comparatively  little  importance  in  a  geological  point  of 
riew,  from  their  extreme  scsrcily  :  but  it  is  essiential  to  become 
acquainted  with  simple  minerals  in  the  general,  because  of  some 
of  them,  many  of  ihe  vast  masses  oftlie  earth  are  composed. 

Minerals  which  arc  found  only  in  primitive  rocks,  are  said 
to  belong  to  primitive  countries ;  by  which  name  are  designated 
such  tracts  as  are  chiefly  composed  of  primitive  rocks.  The 
substance  in  or  on  which  a  mineral  is  found,  is  called  its  gati- 
ffve,  or  matrix ;  when  in  its  natural  place  or  position,  a  mineral 
is  said  to  be  in  situ;  wheu  this  place  and  position  are  known, 
ne  are  acquainted  with  its  habitat. 


CHARACTERS    OF    MINERALS. 

§  I.  It  11  one  of  the  first,  if  not  lAe  first  inquiry  of  those  who 
are  uninslructed  in  mineralogy,  if  a  specimen,  ol  quarU,  for  in* 
■tance,  be  shown  them,  how  they  may  recognize  it.  The  reply 
necessarily  is,  that  it  is  essential  (o  observe  it  closely,  to  study 
it,  to  mark  with  precision  its  characters ;  —  that  as  minerals  are 
not  organized  bodies,  iheir  characters  are  less  defined,  and 
therefore  not  so  readily  intelligible,  as  those  of  such  bodies  u 
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possess  regular  organization;  —  that,  in  fact,  there  is  no  treat- 
ise, by  a  reference  to  which  the  beginner  is  enabled,  if  he  take 
up  a  mineral,  to  arrive  at  once  at  a  knowledge  of  its  nature ;  * 
that,  therefore,  at  present,  practical  observation  is  the  onlj 
mean  of  attaining  this  knowledge.  It  will  be  of  advantage, 
then,  that  these  characters,  and  the  mode  of  observing  them, 
should  be  pointed  out 

§  2.  Although  long  experience  and  attention  give  a  facility  in 
recognizing  minerals  by  mere  inspection,  this  facility  can  only 
be  acquired  by  such  means.  There  are  certain  minerals  which 
may  at  once  be  detected  by  some  simple  experiment ;  that  is  to 
say,  there  exist  a  few  possessing  some  one  character  which 
decides  with  precision  what  the  mineral  must  necessarily  be, 
because  that  character  belongs  to  no  other.  For  instance, 
there  are  three  substances  which  often  so  nearly  resemble  each 
other,  that  simple  inspection  indicates  no  difference,  even  when 
reduced  by  cleavage  to  the  primary  form.  All  may  be  cleaved 
into  obtuse  rhomboids,  differing  from  each  other  in  measure- 
ment. If  the  planes  of  one  of  them  meet  at  the  angles  of  lOd** 
5'  and  74^  55',  it  is  carbonate  of  lime ;  if  the  second  measures 
tor  15^  and  79^  45',  it  is  bitterspar ;  the  third,  measuring  lO?"" 
and  73**,  is  carbonate  of  iron.  But  comparatively  few  substances 
can  be  known  by  so  simple  a  process ;  some  cannot  be  cleaved 
with  regularity ;  we  must  then  resort  to  other  characters ;  and 
it  is  frequently  only  by  a  comparison  of  several  of  these  that 
the  desired  object  is  attained.  It  is  therefore  essential  that  the 
characters  belonging  to  each  should  be  faithfully  detailed  in 
describing  it,  since  there  is  no  book  to  which  the  beginner  can 
resort,  that  will  enable  him  to  distinguish  the  generality  of  min- 
erals with  facility. 

§  3.  The  characters  belonging  to  most  simple  minerals  may 
be  said  to  be  numerous.  If  its  parts  cohere,  it  possesses  some 
degree  of  hardness ;  by  trying  its  hardness,  we  may  discover 
the  ease  with  which  its  breaks,  or  \i&  frangibility  ;  and  we  may 
or  may  not  perceive  that  it  possesses  a  regular  structure;  if 
the  structure  be  regular,  we  discover  the  forms  into  which  it 
may  be  divided,  and  amongst  them,  that  from  which  all  the  rest 
are  derived,  or  '\Xa  primary  crystal.  These  regular  forms  may 
be  termed  the  geometrical  characters  of  the  substance;  al* 
though,  along  with  numerous  others,  they  are  commonly 
included  under  the  term  o{physicql  or  external  cJtaracters, 

§4.  These  characters  are  extremely  important;  but  taken 

*Tbe  method  proposed  bj  Professor  Mohs  is  perhaps  the  most  sjsteroatic,  and 
approaches  nearer  to  this  desirable  point  than  any  other,  —  more  especially  as  regards 
erystaliino  minerals.    [E.  Eo.] 
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■lone,  with  whatever  precision  they  might  be  given,  we  shooM 
atill  be  Tar  from  a  competent  knowledge  or  the  real  nature  of 
the  substnnce  eKnrnined.  For  there  are  substances  of  which 
the  primary  form  ia  the  siitne  in  each,  and  which  i 
each  other  so  slrikingly,  in  their  common  physical  characters, 
that  it  is  with  great  difficulty  we  can  distinguish  between  them 
as  species,  without  calling  in  the  aid  of  chemistry.  And 
again,  there  are  others  which  do  not  crystallize  at  all.  This 
science,  therefore,  becomes  an  important  anxiliary  to  mineral- 
ogy ;  Boimportani,  that  no  complete  and  thorough  mineralogical 
system  can  be  established  unless  it  be  based  upon  chemical 
principles.  And  the  student  who  enters  upon  the  study  of  the 
science  with  some  previous  knowledge  of  chemistry,  will  find  a 
delight  and  satisfaction  in  his  progress  which  be  would  fail  to 
experience  without  it,  though  he  should  never  prove  to  be,  nor 
■spire  to  be,  a  thorough  analytic  chemist.  We  cannot  agree 
with  Ihe  author  of  a  recent  Treatise  on  Mineralogy,  that  any 
system  ought  to  be  made,  or  can  be  made,  so  simple  as  "  not 
to  require  any,  the  least,  knowledge  of  chemistry,  in  order  to 
its  being  perfectly  comprehended  in  all  its  parts."*  The 
characters  of  minerals  should  therefore  be  treated  of  under 
two  equally  important  divisions ;  viz  :  physical  or  eiitrnal,  and 
chemical.  The  optical  properties  are  sometimes  treated  of  un- 
der a  distinct  head,  but  they  may  be  included  among  the  phy- 
sical characters. 

PHYSICAL    CHARACTERS. 

§5.  These  characters  are  numerous,  and  require  lo  be  well 
defined,  in  order  that  the  same  language  may  always  convey 
the  same  definite  idea  :  there  exist,  however,  and  often  in  the 
same  substance,  such  very  nice  shades  of  difference  in  certaia 
of  them,  that  much  at  last  is  necessarily  led  to  experience. 
The  learner  will  find  that,  after  a  laborious  endeavor  to  dis- 
cover by  written  description  what  a  mineral  is,  it  will  be  much 
more  easy  to  discover  what  it  is  not;  and  at  all  times  he  will 
reap  an  infinitely  greater  and  more  speedy  advantage  from  per- 
sonal instruction  than  from  books.  Such,  however,  as  can 
resort  only  to  the  latter,  will  find  that  an  attentive  observation 
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of  the  physical  characters,  and  a  comparison  of  them  in  differ- 
ent minerals,  will  forward  the  acquisition  of  knowledge. 

These  characters  are  comprehended  under  the  following 
heads : 

External  Form,  &e.  Hardness. 

Structure — perfectly  crystal-  Transparency. 

line.  Lustre,  —  Color. 

Primary  Forms  of  Crystals.  Flexibility. 

Mechanical  Cleavage  of  Crys-  Double  Refraction. 

tals.  Touch,  Taste,  and  Odor. 

Secondary  Forms  of  Crystals.  Streak. 

Measurement  of  the  Angles  of  Powder. 

Crystals.  Adhesion  to  the  Tongue. 

Structure  —  imperfectly  crys-  Magnetism. 

talline,  and  its  varieties.  Electricity. 

Fracture.  Phosphorescence. 

Frangibility.  \  Specific  Gravity. 

External  Farm,  and  Simple  Preliminary  Definitions. 

^  6.  Only  a  small  proportion  of  the  specimens  admitted  into 
our  collections  can  be  said  to  possess  precise  external  forms, 
since  they  mostly  exhibit,  on  one  side  or  the  other,  and  are 
sometimes  entirely  bounded  by,  surfaces  produced  by  fracture. 
There  are  comparatively  few  minerals  which  are  found  in 
masses  absolutely  isolated. 

^  7.  Nevertheless  there  are  many  minerals  to  which  partic- 
ular external  forms  belong;  some  few  are  ibund  in  single  or 
separate  crystals,  and  the  surfaces  of  others  anl  coated  by  them. 

A  crystal  may  be  defined  as  a  more  or  less  symmetrical, 
geometrical  solid,  commonly  bounded  by  plane^'surfaces,  which 
in  mineralogical  language  are  termed  planes  or  faces,  as  a,  h,  c, 

fig.  1. 

An  edge  is  formed  by  the  meeting  of  two 
planes,  as  the  line  d,  fig.  1. 

A  plane  angle,  or,  as  it  may  be  termed 
more  simply,  an  angle,  is  formed  by  the 
meeting  of  any  two  lines  or  edges,  as  </  o  «, 
dog,  fig.  1,  which  are  formed  by  the  meet- 
ing of  the  lines  do,  oe,  and  do,  og. 

A  solid  angle  is  a  point  formed  by  the  meeting  of  three  or 
more  planes,  or  plcme  angles,  as  at  o,  fig.  1. 

The  value  or  measure  of  angles  is  the  number  of  degrees, 
minutes,  6lc.  of  which  they  consist. 

In  measuring  angles,  the  circle  is  divided  into  360  equal 
parts,  called  d^ees ;  each  degree  into  60  equal  parts,  called 
c* 
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minutes ;  and  each  minute  into  GO  seconds 
ignated  :  360°,  00'.  60". 
If  one  fourlli  part  of  the  circle,  or  90 
annesed  figi 
angle  a,  o,  b,  in  ihe  centre,  those  lines 
are  perpend iciilnr  to  each  other,  and  the 
angle  al  which  they  meet  ia  said  to  mcDs- 
ure  90°,  and  is  termed  a  riglil  angle.    If 
the  portion  of  the  circle  thus  intercepted 


be  leas  than  ^, 
ob,  o  c,  the  angle  b  i 
leas  than  90°;  it  is  then 
90°,  as  it  would  if  the  i 
d  obtus 
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called  acute ;  if  it  measure  more  thai 
ngie  were  formed  by  the  (in 


in  fig.  1,  the  plane  a,  and  (he  opposite,  on  which  the  5gure 
reals,  are  called  sanimits,  or  bases,  or  terminal  planes,  and  the 
planes  6  and  e,  with  those  opposite  to,  and  parallel  with  them, 
are  termed  lateral  planes. 

The  edges  of  the  terminal  planes,  as  d,e,m,n,  t«e  called 
terminal  edges. 

The  edgea/,g,k,  produced  by  the  meeting  of  the  lateral 
planes,  are  termed  lateral  edges. 

Planes  are  said  to  be  similar,  when  their  corresponding 
edges  are  proportional,  and  their  corresponding  angles  equal. 

Edges  are  similar,  when  they  are  produced  by  the  meeting 
of  planes  respectively  similar,  at  equal  angles. 

Angles  are  similar,  when  they  are  equal,  and  contained 
within  similar  edges  respectively. 

Solid  angles  are  similar,  when  they  are  composed  of  equal 
nnmberi  of  plane  angles,  of  which  the  corresponding  ones  are 
■imilar. 

A  triangle  is  a  tignre  bounded  by  three  sides,  and  the  sum 
of  its  angles  equals  180  degrees. 


Fig.  2  IB  an  equilateral  triangle,  or  a  figure  contained  within 
three  equal  sided,  and  containing  three  equal  angles.  Fig.  3; 
an  isosceles  triangle,  has  two  equal  sides,  a,  6,  which  may  con- 
tain eithei  a  right  angle,  or  an  acute,  or  obtuse  angle.     If  the 
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of  the  physical  characters,  and  a  comparison  of  them  in  differ- 
ent minerals,  will  forward  the  acquisition  of  knowledge. 

These  characters  are  comprehended  under  the  following 
heads : 

External  Form,  &e.  Hardness. 

Structure — perfectly  crystal-  Transparency. 

line .  Lustre ,  —  Color. 

Primary  Fonns  of  Crystals.  Flexibility. 

Mechanical  Cleavage  of  Crys-  Double  Refraction. 

tals.  Touch,  Taste,  and  Odor. 

Secondary  Forms  of  Crystals.  Streak. 

Measurement  of  the  Angles  of  Powder. 

Crystals.  Adhesion  to  the  Tongue. 

Structure  —  imperfectly  crys-  Magnetism. 

talline,  and  its  varieties.  Electricity. 

Fracture.  Phosphorescence. 

Frangibility.  ^  Specific  Gravity. 

External  Farm,  and  Simple  Preliminary  D^nitians, 

^  6.  Only  a  small  proportion  of  the  specimens  admitted  into 
our  collections  can  be  said  to  possess  precise  external  forms, 
since  they  mostly  exhibit,  on  one  side  or  the  other,  and  are 
sometimes  entirely  bounded  by,  surfaces  produced  by  fracture. 
There  are  comparatively  few  minerals  which  are  found  in 
masses  absolutely  isolated. 

^  7.  Nevertheless  there  are  many  minerals  to  which  partic- 
ular external  forms  belong;  some  few  are  ib||nd  in  single  or 
separate  crystals,  and  the  surfaces  of  others  anl  coated  by  them. 

A  crystal  may  be  defined  as  a  more  or  less  symmetrical, 
geometrical  solid,  commonly  bounded  by  plane'surfaces,  which 
in  mineralogical  language  are  termed  planes  or  faces,  as  a,  b,  c, 

fig.  1. 

An  edge  is  formed  by  the  meeting  of  two  '  Fig.  i. 

planes,  as  the  line  d,  fig.  1. 

A  plane  angle,  or,  as  it  may  be  termed 
more  simply,  an  angle,  is  formed  by  the 
meeting  of  any  two  lines  or  edges,  as  </o  e, 
dog,  fig.  1,  which  are  formed  by  the  meet- 
ing of  the  lines  do,  oe,  and  do,  og. 

A  solid  angle  is  a  point  formed  by  the  meeting  of  three  or 
more  planes,  or  plane  angles,  as  at  o,  fig.  1. 

The  value  or  measure  of  angles  is  the  number  of  degrees, 
minutes,  d&c.  of  which  they  consist. 

In  measuring  angles,  the  circle  is  divided  into  360  equal 
parts,  called  £grtts ;  each  degree  into  60  equal  parts,  called 
c* 


as  B  prism  of  four,  six,  or  eight  sides,  terminated  by  a  pyramid 
of  four  or  more  sides. 

§  8.  We  have  spoken  of  ihe  edges  and  solid  angles  of  crys- 
tals; these,  howecer,  arc  sometimes  warning;  fur,  instead  of 
the  edge  or  the  solid  angle,  we  tind  a  plane;  the  edge  or  solid 
angle  is  then  said  to  be  replaced  or  truncated.  These  are, 
however,  merely  terms  of  convenience;  neiiher  the  edges  nor 
angles  ever  were  on  the  crystal,  and  iherefore  could  not  have 
been  replaced,  truncated,  or  taken  off.  But  when  it  is  said 
thai  the  lateral  or  terminal  edges  are  replaced,  or  when  a  solid 
angle  or  an  apex  is  described  as  being  truncated,  it  is  meant 
only  by  a  single  plane,  unless  enpressed  lo  the  contrary." 

When  the  edges  of  a  crystal  are  replaced  by  two  planes, 
aeparated  only  by  an  edge,  they  are  said  to  be  bevelled. 

If  any  plane  replacing  an  edge,  and,  being  parallel  lo  it, 
incline  equally  on  the  two  adjacent  planes;  or  if,  replacing  a 
solid  angle,  it  incline  equally  on  all  the  adjacent  planes,  it  is 
called  a  tangent  plant.  Thus  the  planes  replacing  the  »olid 
angles  and  the  edges  of  the  octohedron,  figs.  3  and  0,  of  red 
oxide  of  copper;  the  edges  of  the  rhombic  dodecahedron,  figs. 
2  and  3,  of  garnet ;  the  lateral  edges  and  terminal  solid  angles 
of  the  rhomboid,  fig.  2,  of  carbonate  of  lime;  and  the  edges  of 
the  hexagonal  prism  shown  by  the  letter  d,  under  llie  bead  of 
beryl;  and  of  those  of  the  tetrahedron  shown  by  the  Ipiier  e, 
under  the  head  of  grey  copper  ore  —  are  a  few  examples  of 
tangent  planes  that  can  be  readily  referred  lo. 

^0.  These  truncations  and  bevelmenls  are  sometimes  go 
alighl  as  not  to  alter  the  general  form  of  the  crystal ;  but  are 
often  sufficiently  deep  to  give  it  a  perfectly  different  figure. 
Thus  the  octahedron  passes  inlu  the  cube,  ihe  cube  into  the 
octahedron,  and  the  latter  into  the  rhombic  dodecahedron,  as 
will  presently  be  shown. 

^10.  These  passages  of  one  form  into  another, — and  in 
many  more  respects  than  are  above  recited,  —  are  constantly 
found  to  occur  in  certain  mineral  substances.  This  is  not 
ideal.  For  not  only  may  a  series  of  crystals  be  observed  which 
exhibit  these  transitions,  hut  they  may  also  be  proved  by  evi- 
dence of  the  most  convincing  kind,  arising  out  of  an  examina- 

*WtiiiuBti  howdver,  mike  cerUifi  ei«fi(l«i«  I4  nma  of  l]i«  pracadjnf  rvDinrki  la 
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tion  of  these  crystals  by  a  method  more  decisive  than  that 
which  depends  on  the  accuracy  of  the  eye  The  fact  here 
alluded  to  is,  that  the  crystals  of  many  substances  may,  by  the 
application  of  force  ^  be  mechanically  divided  or  cleaved  ^  in  the 
direction  of  the  lamina  (along  their  natural  joints) ,  so  as  to 
reduce  the  one  form  into  the  other ;  but  the  consideration  of 
this  fact  belongs  properly  to  that  division  of  the  subject  which 
may  be  denominated  structure. 

Structure. 

§  11.  Structure,  when  it  exbts  in  a  mineral  substance,  arises 
from  the  particular  arrangement  of  the  minute  portions  or  mole* 
cules  of  which  it  is  composed. 

^  12.  In  some  minerals  this  arrangement  exists  both  in  the 
regular  crystals  in  which  these  occur,  and  in  those  masses 
which  have  no  particular  external  form. 

§  13.  Of  the  forms  of  those  minute  and  imperceptible  mole- 
cules which  are  aggregated  by  the  law  of  attraction  into  masses, 
nothing  is  known  with  certainty.  Conjecture  has  in  some  in- 
stances been  allowed  to  supply  the  deficiency.  The  conse- 
quences of  this  arrangement,  however,  are  very  perceptible, 
and  may  be  satisfactorily  proved,  in  some  instances,  by  the 
rudest  attempt;  a  slight  blow,  or  letting  fall  a  specimen  of 
certain  minerals  on  the  floor  or  the  pavement,  will  suffice  to 
produce  instantaneous  conviction  that  this  arrangement  does 
exist  i  for  by  such  means  fragments  of  perfectly  regular  form 
may  be  obtained,  and  from  the  faces  of  these  fragments  may 
again  be  procured  thin  slices,  of  which  the  larger  planes  are 
perfectly  parallel,  and  these  slices  may  again  be  subdivided 
into  regular  forms,  until  the  fragments  are  no  longer  percepti- 
ble without  the  aid  of  the  microscope. 

§  14.  Structure,  then,  it  may  be  repeated,  arises  from  the 
particular  arrangement  of  the  minute  portions  or  molecules  of 
which  the  mineral  is  composed. 

If  a  mineral  can  be  mechanically  divided  or  cleaved  in  direc- 
tions which  produce  only  one  particular  form,  that  form  is  de* 
nominated  its  primary  or  primitive  crystal.  For  instance,  cal- 
careous spar  can  only  be  cleaved  into  the  form  of  an  obtuse 
rhomboid  of  particular  measurements,  which  therefore  is  termed 
its  primary  crystal ;  a  rhomboid  has  six  planes,  which  are  par- 
allel two  and  two.  Calcareous  spar  therefore  has  three  cleav- 
ages; it  possesses  natural  joints  in  three  directions:  so  has 
common  salt,  of  which  the  primary  form  is  the  cube ;  and  also 
galena. 
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:  minerala  are  not  so  circumstanced, 
which  may  be  cited  as  yielding  wilh  ease  lo  mechanical  div 

*  istance.  It  cleaves  in  four  directions,  and  affords 
three  different  Ibrms,  a  regular  octahedron,  a  regular  teirahe- 
n  acute  rhomboid  ;  of  these,  the  first  has  arbitrarily 
been  selected  as  the  primary  crystal,  and  convenience  may  be 
assigned  as  the  reason  for  the  preference. 

Other  substances  are  cleavable  in  a  still  greater  number  of 
directions;  for  instance,  blende,  from  which  may  be  extracted 
a  rhotnbic  dodecahedron,  and  from  this  an  obtuse  rhomboid, 
an  octahedron,  an  acute  rhomboid,  and  an  irregular  tetrahe- 
dron ;  in  this  mineral,  also,  the  choice  of  a  primary  crystal  has 
been  arbitrary,  the  rhombic  dodecahedron  having  been  selected. 

Further  instances  might  be  cited,  but  these  will  suffice; 
they  are  particularly  quoted  because  of  the  remarkable  ease 
with  which  the  learner  may  satisfy  himself  of  the  facts. 

The  faces  produced  by  this  mechanical  separation  of  crys- 
tals, are  usually  called  faces  of  cleavage,  and  tliey  are,  of 
course,  parallel  with  the  faces  of  cryslallization  of  the  primary 
form,  or  of  those  planes,  by  which  the  primary  fignre,  when 
obtained,  is  bounded. 

^  15.  Many  minerals  yield  lo  cleavage  with  ease  only  in  one 
direction,  of  which  topaz  is  an  instance.  The  structure  of  such 
is  described  as  being  perfectly  crystallint  or  lamellar  in  one 
direc.lion.  Sapphire  yields  to  cleavage  in  one  direction  with 
much  ease;  in  the  others  with  extreme  difficulty. 

^  16.  The  arbitrary  selections  just  noticed  will  suffice  to  in- 
duce the  suspicion,  that  in  this  department  Mineralogy  has  not 
yet  attained  perfection,  and  also  to  lead  the  pupil  lo  investigate. 
as  he  advances  in  the  science,  rather  than  take  for  granted 
what  is  asserted  without  proving  the  facts. 

^17.  Other  circumstances  also  exist,  sufficient  lo  make  us 
extremely  cautious  on  this  point. 

Some  minerals,  to  which  primary  forms  have  been  assigned, 
do  not  yield,  or  have  not  yet  been  found  to  yield,  to  regular 
cleavage  in  more  than  one  direction,  or  even  not  in  any  direc- 
tion. In  these  determinations  one  of  two  modes  has  been  re- 
sorted to.  In  the  first,  thin  fragments  of  the  substance  hare 
been  held  up  between  the  eye  and  the  light ;  and  by  this  means 
the  Abbe  Hatiy  was  enabled  In  several  instances  to  deduce  the 
probable  form  of  the  primary,  from  the  directions  of  the  crev- 
ices, or  appearances  of  natural  joints,  which  are  observable  in 
the  fragment;  and,  in  many,  these  have  aflerwards  proved  to 
be  correct.  By  the  other  mode,  the  primary  form  is  deter- 
mined  by  analogy,  that  is,  by  a  comparison  of  the  forms  of  the 
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crystals  of  a  mineral  with  those  of  other  known  substances ; 
bat  this  may  in  some  cases  prove  a  source  of  error. 

Sometimes,  also,  the  natural  joints  may  be  shown  by  simply 
heating  the  mineral,  which  causes  them  to  separate ;  at  others, 
the  appearance  of  stris  may  ser?e  as  a  guide,  as  will  be  shown 
further  on. 

§  16.  Cleavage  can  be  accomplished  in  various  ways, 
dependent  on  the  nature  of  the  substance.  In  some,  as  in 
blende,  it  is  best  effected  by  a  sharp  knife,  when  the  mineral 
is  held  between  the  fingers,  because  of  its  numerous  natural 
joints,  which  a  blow  might  disturb  in  the  wrong  direction.  In 
sulphate  of  strontian  it  is  done  by  the  same  means,  for  another 
reason ;  namely,  because  it  is  easily  cracked  in  directions  con- 
trary to  the  natural  joints,  even  by  a  slight  blow.  Fluor  and 
calcareous  spar  are  best  cleaved  by  putting  them  on  a  table, 
and  placing  the  edge  of  a  knife  or  razor  along  their  natural 
joints ;  a  slight  blow  then  separates  them.  The  oxide  of  tin 
yields  only  to  the  pressure  of  the  cutting  pincers,  when  held 
in  proper  directions.* 

^  19.  By  one  or  other  of  the  preceding  methods,  however, 
most  minerals  have  had  assigned  to  them  some  one  solid,  as 
the  primary  farm  of  the  several  varieties  of  crystals  in  which 
they  are  found. 

Primary  Forms,  and  some  of  their  Geometrical  Relations 

considered. 

^  20.  The  system  of  Primary,  or  Fundamental  Forms,  ac- 
cording to  which  minerals  are  described  in  this  treatise,  is  that 
adopted  by  Brooke  in  his  "  Introduction,"  and  consists  of  fi& 
teen  in  number.  Their  names  are  as  follow:  1.  Cube;  2. 
Regular  Tetrahedron;  3.  Regular  Octahedron;  4.  Rhombic 
Dodecahedron ;  5.  Octahedron  with  a  square  base ;  6.  Octa^ 
hedron  with  a  rectangular  base ;  7.  Octahedron  with  a  rhombic 
base  ;  8.  Right  Square  Prism ;  9.  Right  Rectangular  Prism  ; 
10.  Right  Rhombic  Prism;  11.  Right  Oblique-angled  Prism; 
12.  Oblique  Rhombic  Prism;  13.  Doubly  Oblique  Prism; 
14.  Rhomboid ;  15.  Regular  Heragonal  Prism, 

By  some  authors  these  primary  forms  are  not  recognized  as 
such,  but  they  are  all  included  under  new  systems  of  Crystal- 
lization, founded  on  what  are  called  the  *'  Axes  of  Symmetry  " 
of  Crystals,  or  "Axes  of  Crystallization"  —  a  method  which 

•For  farther  practical  bints  on  this  rabject,  vidt  Mr.  PbillifM't  Commtinieation  to  Um 
London  Geological  Society,  On  the  PrimitiTe  CrTitalt  of  Certain  SobeUnoei ,  aad  on  thn 
Modetofcloariof  thniD«inMftndiavoLiv.ofititniiiaetioos.    [E.  Ed.] 
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first  adopted  by  the  German  mineralogists,  and  originated 
with  Weiss.  Though  tliey  are  actually  observed  forms,  either 
natural,  or  obtained  by  cleavage,  as  will  be  showa  under  the 
species,  it  is  obvious  that  in  describing  them,  tliey  may  be  re- 
duced to  fewer  divisions,  or  classed  according  to  certain  geo- 
metrical affinities.  Thus  they  could  all  be  comprehended  un- 
der the  cube,  the  regular  tetrahedron,  the  rhombic  dodecahe- 
dron, the  octahedron,  ihe  six-sided  prism,  and  the  parallelopi- 
ped;  the  term  parallelopiped  including  all  ihoae  solids  whose 
bounding  planes  are  parallel  two  and  two;  as,  for  instance,  ail 
the  varieties  of  the  rhomboid,  both  acute  and  obtuse;  all 
prisma,  both  right  and  oblique,  of  which  the  terminal  planes 
are  rhombic;  and  all  the  square  and  rectangular  prisms  which 
do  not  possess  the  precise  proportions  of  the  cube. 

Weiss  and  Prof.  Mohs  include  all  under  the  Rhombohedral, 
Pyramidal,  Prismatic,  and  Teasular  Systems ;  and  G.  Rose,  in 
hia  Treatise,  published  at  Berlin  in  1838,  comprises  them  under 
"  Six  Systems  of  Axes  of  Crystallization."  These  have  been 
adopted  in  England  by  Prof.  Miller,*  by  whom  they  are  thus 
stated;  viz:  the  Octahedral,  the  Pyramidal,  the  Rhombohedral, 
the  Prismatic,  the  Oblique  Prismatic,  the  Doubly  Oblique  Pri»- 
inatic.  Mr.  Brooke,  also,  in  the  late  article  attributed  to  him, 
in  the  Encyclopedia  Metropolitana,  has  modified  his  system, 
and  assumes  only  the  Rhomboid,  the  Square  Prism,  the  Right 
Rhombic  Prism,  Oblique  Rhombic  Priam,  Doubly  Oblique 
Prism,  and  the  Cube;  the  lost  answering  to  the  Tessiilar,  the 
next  three  to  the  Prismatic,  and  the  other  two  to  the  two  first 
in  the  above-named  system  of  Mohs.  But,  in  the  present  edi- 
tion of  this  work,  the  American  Editor  prefers  to  adhere  to 
Brooke's  original  number  of  Primary  Forms,  as  they  have  been 
generally  adopted  by  American  authors,  and  are,  of  course,  fa- 
miliar to  our  students.  Besides,  all  the  species  in  this  work 
have  been  described  in  reference  to  them  by  Mr.  Phillips,  who, 
from  a  large  number  of  observations  and  measurements,  seems 
to  have  been  satisfied  that  they  nfforded  a  true  and  natural  ex- 
planation of  the  character  and  relations  of  form  among  crystal- 
lized minerals.  Should  the  new  systems  generally  prevail,  the 
student  will  be  better  prepared  for  the  investigation  of  them, 
by  his  knowledge  of  the  less  raathematical  and  abstruse  method 
pursued  in  this.t 

•TteiU.oonCrj.ulloErnphy  bj  W-  H.  Miilar,  F.  R.  a.,  Pmroiui  or  HiDinron  ■■ 

t  Hi.  OilAlli  of  GlMgo*.  Ihn  Irmiulilur  or  H.  RoiB'i  Antl;(icil  Ch8ii>l>tir,«iids»an  ta 

JtplHl  be  popalu  ni  tar  tetontirhi  nommohmte."    Hli  «orli  (■  B'jiiDin  of  Crrflallo- 
Vftj,  mUk  in  ^pboUioB  U  Mu*nla|y  |  Glu^ir,  ItOt)  ibowi  SMiMinU*  f^s- 
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Examples  of  these  primary  forms  will  be  exhibited,  with 
their  various  modifications,  by  secondary  planes,  when  we 
come  to  describe  the  mineral  species ;  but  that  the  student 
may  the  more  readily  comprehend  them,  we  shall  offer  a 
few  explanations  in  the  present  connection,  and  introduce 
figures,  (see  p.  xxxvi)  having  their  angles,  edges,  and  planes 
designated  by  appropriate  letters,  without  which  it  would  be 
impossible  to  convey  to  his  mind  any  very  accurate  idea  of  the 
variety  of  crystalline  forms.  The  vowels,  a,  e,  i,  o,  are  used  to 
designate  the  soHd  angles ;  some  of  the  consonants,  b,  c,  d,  f,  e, 
H,  to  designate  the  primary  edges ;  and  p,  m,  t,  (primitive)  to 
designate  the  primary  planes  of  crystals.  The  same  letter  is 
repeated  where  the  angles,  edges,  and  planes,  are  similar ;  and 
different  Jetters  are  used  when  those  angles,  edges,  or  planes^ 
are  dissimilar,  as  explained  on  page  xxvi.  Thus,  the  letter  a 
is  repeated  on  the  angles  of  the  cube,  these  being  all  similar; 
while  A  and  e  are  placed  on  the  alternate  angles  of  the  right 
rhombic  prism,  to  show  that  there  the  opposite  angles  only  are 
similar.  So  the  letter  p  is  repeated  in  all  the  planes  of  the 
cube,  for  the  same  reason  that  they  are  all  similar.  In  the  right 
rhombic  prism,  (fig.  10)  the  letter  p  stands  only  on  the  terminal 
plane,  the  lateral  planes  having  the  letter  m  placed  upon  them. 
This  implies  that  the  lateral  planes  are  not  similar  to  the  ter- 
minal plane ;  but  the  letter  m  being  repeated  on  both  the  lateral 
planes,  denotes  that  these  are  similar  to  each  other. 

In  the  Right  Oblique-angled  Prism,  the  lateral  planes  are  dis* 
tinguished  from  each  other  by  the  letters  m  and  t,  implying 
thai  they  are  dissimilar  to  each  other,  as  both  are  to  the  ter» 
roinal  plane,  which  is  designated  by  p. 

The  '  and  "  added  to  some  of  the  letters,  are  intended  merely 
to  distinguish  two  or  more  similar  planes  from  each  other. 

It  is  not  deemed  necessary  to  give  any  figures  of  the  second- 
ary  forms  of  crystals,  as  these  modifications  will  be  fully  and 
familiarly  shown  in  figures  annexed  to  the  descriptions  of  spe*- 
cies  in  the  body  of  the  work,  where  they  will  also  be  fre- 
quently accompanied  by  the  parent  figure,  from  which  ihey  are 
all  derived,  or  to  which  they  may  all  be  referred. 

Biritj,  and  do  small  •hare  of  knowled^  of  his  sahject ;  but  it  is  mainlj  based  on  the  syg. 
tMB  of  BosR,  Uioujfh,  in  k»  appUcatioos,  it  is  somowhat  modiSed.  his  notations  and  sym- 
bob,  and  all  the  machinery  bj  which  he  describes  the  various  combinations  of  forms, 
kave  not  an  attraetire  appearance,  and^  when  understood,  possess  no  advantnxes  thiA 
will  load  to  tiie  abandonment  of  the  simpler  methods  adopted  by  Brooke  and  others, 
which  are  based  on  the  idea  of  fundamental  forms,  and  have  now  acquired  the  sanction 
•r popular  laso.  tt  may  be  observed  that  the  models  which  are  intended  to  illustrate  his 
work,  formed  of  cream>coIored  porcelain,  and  representing  the  most  simple  and  compli- 
catod  MafMiaf  erysfo^,  are  as  well  adapted  to  one  system  as  another,  and  thejr  will  he 
Ibaod  to  be  of  ^reat  practical  utility  to  the  student.  They  are  (com  ono  to  four  inches  fi^ 
AaoMter,  and  sofficientlv  smooth  to.  admit  of  very  good  qppnfzimaU  mcararcRmls  will^ 
tha  fooiQcaeUr.    [An.Eik} 
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"  EiampUi  of  Primary   Forms. 

The  Cube  may  be  seen  in  Naiivp  Gold  and  Silver,  Iron  Py- 
rites, Fluor  Spar,  Aoalcime,  and  Galena;  llie  Tttrahtdroit  in 
Orey  Copper  Ore ;  the  Kbombic  Dudecahedran  in  Garnet  and 
Blende;  the  Regular  Ortakedron  in  Pleisto-magnetic  Iron, 
Red  Oxide  of  Copper,  and  Spinel ;  Octahedron  leitk  a  square 
base,  in  Zircon,  Tungstale  of  Lime,  Molybdaie  of  Lead,  and 
Anataste ;  Octahedron  toith  a  rtctaiigular  base,  in  Arseniale 
of  Copper;  Octahedron  teith  a  rhombic  base,  in  Sulphur; 
Right  St/uare  Prism,  in  Apophyllite,  Scapolite,  and  Idocrue; 
Right  Rectangular  Prism,  in  Harmolorae,  Phillipsite,  and 
Anhydrite;  Right  Rhombic  Prism,  in  Mesotype,  Topaz,  and 
Sulphate  of  Barytes ;  Right  Oblique-angled  Prism,  in  Sulphate 
of  Lime  and  ileulandite;  Oblique  Rhombic  Prism,  in  Laii- 
monite  and  Mica ;  Doubly-oblique  Prism,  in  Felspar,  Sappare, 
and  Axinite ;  Rhomboid,  in  Quartz,  Carbonate  of  Lime,  Tour- 
maline,  and  Chabasie;  Regular  Hexagonal  Prism,  in  Beryl 
and  Phosphate  of  Lime.  By  referring  to  the  above-named 
■ubstaiiccs,  the  student  will  find  the  various  modihcations  of 
form,  which  have  resulted  from  the  replacement  of  some  of  the 
edges  or  solid  angles  belonging  to  the  figures  soon  to  be  intro- 
duced, with  the  recorded  angular  measurements  of  many  of 
the  most  commonly  occurring  natural  crystals.  The  small 
letters  resting  upon  the  planes  which  have  replaced  the  pri- 
mary edges  and  angles,  as  shown  in  these  figures  of  natural 
crystals,  are  intended  to  distinguish  the  classes  of  modifications 
by  which  they  have  been  derived  from  the  primary  forma. 
They  are  characters  of  much  importance  in  describing  crjr^ 
lals,  and  as  their  application  is  uniform,  they  may  be  easily 
remembered  after  a  little  study.  For  the  entire  series  of  trans- 
formations which  they  are  intended  to  express,  but  which  are 
too  numerous  to  be  here  introduced,  the  student  is  desired  to 
consult  the  "  Tables  of  Modifications"  in  Brooke's  Crystallo- 
graphy.  A  few  references  to  the  figures  in  the  body  of  the 
work,  which  should  be  compared  with  those  which  are  lettered 
in  the  following  section,  are  all  that  will  be  required  in  these  in- 
troductory remarks.  Under  the  species  Native  Gold,  the  solid 
angles  of  the  Cube  are  replaced  by  tangent  planes,  class  a, 
passing  into  the  Octahedron.  Under  Analcime,  the  same  figure 
has  its  solid  angles  replaced  by  three  planes,  class  b,  producing 
a  figure  with  24  trapezoidal  faces,  the  ordinary  form  of  this 
mineral;  the  replacement  of  its  solid  angles  by  three  planes, 
class  c,  resting  on  the  edges,  produces  a  Rgure  having  24  isos- 
celes triangular  planes;    this  may  be  seen  lu  Ir<»i  Pyrites. 
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CIa»  d^  the  replacenaent  of  the  solid  angles  bj  six  planes^ 
fbrmiDg  a  figure  containing  48  triangular  faces,  which  may  be 
seen  under  FJuor  Spar,  fig.  12. 

When  the  edges  of  the  cube  are  replaced  by  tangent  planes, 
class  t,  the  new  figure  produced  will  be  a  Rhombic  Dod- 
ecahedron. When  its  edges  are  replaced  by  two  planes,  class 
/,  a  series  of  four-sided  pyramids  is  formed  on  the  faces  of  the 
Cube. 

Class  g^  alternate  solid  angles  replaced  by  tangent  (^anesi 
producing  the  Regular  Tetrahedron. 

Class  f,  edges  replaced  by  single  planes  inclining  at  unequal 
angles  ou  the  adjacent  primary  planes.  They  give  rise  to  the 
Pentagonal  Dodecahedron,  shown  in  figs.  5  and  6,  under  the 
species  White  Cobalt.  The  incipient  planes  of  this  class  may 
be  seen  on  the  large  figure,  under  the  same  species. 

In  the  Regular  Tetrahedron,  class  a  shows  the  replacement  of 
the  solid  angles  by  tangent  planes ;  class  6,  the  same  angles 
replaced  by  three  planes  resting  on  the  primary  planes;  class 
c,  by  three  planes  resting  on  the  primary  edges ;  and  class  d^ 
by  six  planes.  Class  «,  edges  of  the  Tetrahedron,  replaced  by 
tangent  planes ;  class /^  edges  replaced  by  two  planes.  These 
several  modifications  may  be  seen  in  the  large  figure,  under  the 
species  Grey  Copper. 

In  the  Regular  Octahedron,  class  a,  angles  replaced  by  tan- 
gent planes ;  class  6,  solid  angles  replaced  by  four  planes  rest- 
ing on  the  primary  planes;  class  c,  by  four  planes  inclining  on 
the  primary  edges,  the  first  resulting  in  the  Cube,  the  second 
in  a  figure  with  24  trapezoidal  planes,  ttie  last  in  one  with  24 
isosceles  triangular  planes;  class  J,  solid  angles  replaced  by 
8  planes,  producing  the  same  result  as  class  d  of  the  Cube,  or 
a  figure  having  48  triangular  planes  (fig.  12  of  Fluor  Spar). 
Class  e,  edges  of  the  Octahedron  replaced  by  tangent  planes, 
tending  to  the  Rhombic  Dodecahedron,  shown  in  fig.  3,  and 
large  figure,  under  Magnetic  Iron  ;  class  f^  edges  replaced  by 
two  planes,  fig.  9,  under  Red  Oxide  of  Copper.  The  large 
figure,  under  the  same  species,  shows  the  replacements  an- 
swering to  II,  6,  c,  rf,  «,  and  f. 

Rhombic  Dodecahedron,  class  a,  acute  solid  angles  replaced 
by  tangent  planes,  by  which  the  figure  is  passing  into  the 
Cube;  class  6,  by  four  planes  resting  on  the  primary  planes; 
class  c,  by  four  planes  resting  on  the  edges,  producing  the 
trapezohedron,  contained  under  24  equal  trapeziums,  as  shown 
in  fig.  4,  under  Garnet;  class  cf,  same  angles  replaced  by  8 
planes;  class  «,  obtuse  solid  angles  replaced  by  tangent  planes, 
passing  into  the  Regular  Octahedron,  as  shown  in  figs.  2,  3, 
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■Dd  4,  of  Blende ;  and  also  by  the  large  Rgure,  under  the  same 
species.     Examples  of  the  various  other  modificBtions,  accord- 


Characters  of  Primary  Forms. 


The  Cube,  fig.  I, 
has  B  similar  axis  in  four  d: 
and  through  each  pair  ofoppi 
opposite  iu  the  figure.     Only 


The  Regular  Telrahedron,  fig.  2,  is  contained  under  four  equi- 
lateral, triangular  faces,  and  has  a  similar  axis  in  four  direc- 
tions, in  consequence  of  its  symmetrica!  form,  as  the  one 
shown  from  a  to  6  in  the  figure;  plane  p  on  p',  70°,  3t',  43". 


The  Regidnr  Octahedron,  fig.  3,  is  a  solid  bounded  by  eight 
equilateral  triangles,  or  it  conaiatB  of  two  equal  four-sided  pyra- 
mids applied  base  to  base,  the  base  being  a  square.  The 
edges,  ce,  ef,fd,  dc,  at  the  junction  of  the  two  pyramids,  are 
called  the  edges  of  the  base;  and  the  four  solid  angles  cty. 
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lod  d,  are  called  the  angles  of  the  base ;  those  at  a  and  b,  the 
ingles  of  the  summits.  The  plane  angles  of  the  summit  meas- 
ure 6ff,  The  inclination  of  the  faces,  as  p  on  p',  or  f",  109**, 
28',  l&'. 

The  line  connecting  the  angles  of  the  summits,  a  b,  is  called 
the  axes  of  the  crystal ;  and  the  regular  octahedron,  having  all 
its  angles  similar,  may  be  said  to  have  a  similar  axis  in  three 
directions. 

The   Rhombic  Dodecahedron,  fig.  4,   is  contained   under 
twelve  equal  rhombic  faces ;  it  has  two  dissimilar  sets  of  axes 
passing  through  its  centre ;  one  set,  as  a,  6,  passes  through  the 
pairs  of  opposite  solid  angles  which  consist 
each  of  four  acute  plane  angles,  and  may  be 
called  the  greater  axes ;  another  set,  sls  ed, 
passes  through  the  solid  angles  which  con- 
sist of  three  obtuse  plane  angles  each,  and 
may  be  called  the  lesser  axes  of  the  crystal. 
The  angles  contained  within  the  four  acute 
plane  angles  are  called  the  acute  solid  an- 
gles, and  those  within  the  obtuse  plane  angles,  the  obtuse  solid 
angles.     It  is  said  to  be  in  position  when,  as  in  the  figure,  on^ 
of  the  greater  axes  is  in  a  vertical  situation.    The  mutual  incli- 
nation of  the  adjacent  faces,  as  p  on  t"  =  120** ;  the  inclina- 
tion of  faces  united  by  their  acute  angles,  as  p  on  p',  =:  90^ 
The  Octahedron  with  square  base,  fig.  5,  is  con-       ^^^^ 
tained  under  eight  equal,  isosceles  triangular  faces, 
and  has  the  same  number  of  axes  as  the  regular  oc- 
tahedron.    Crystals  of  this  class  will  differ  from 
each  other  in  the  inclination  of  p  on  v",  and  of  p 
on  p^.     And  the  angles  of  the  summits,  a  and  6, 
may  be  less  or  greater  than  W*,     When  less,  the 
octahedron  is  called  acute ;  when  greater,  obtuse. 

The  Octahedron  with  rectangular  base,  fig.  6,  is  contained 
under  eight  triangular  planes,  which  are  usually  isosceles  tri- 
angles, though  four  of  them  may  be  equilateral.  Fig.  6. 
Its  axes  will  also  be  distinguished  as  the  same 
in  number  with  the  regular  octahedron.  Like 
the  latter,  crystals  of  this  form  will  differ 
from  each  in  the  inclination  of  p  on  p',  or  m 
on  m'. 

In  this  figure  the  broad  planes  p  t'  meet  at 
the  edge  of  the  base  at  a  more  obtuse  angle 
than  the  narrow  ones  m  m^.    The  edge  d  may  therefore  be  re- 
garded as  the  obtuse  edge  of  the  base,  and  the  edge  f,  the 
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2  the  greater  and  the  other  the  Usser 

a  rhombic  bast,  fig.  7,  is  contained 

Crystnia  of  this  class  win 

nniionofpoiip',  and  off 

1  position 


Hcute;  or  we  may  call  o 
edge  or  the  base. 

The  Octahedron  vith  a 
under  eiglit  equal  scalene  ti 
differ  from  each  other  in 
on  p".  Octahedrons  are  s 
when  they  are  so  held  or  placed  that  their  bases 
are  horizontal.  This  last  figure  is  drawn  with 
X\iR  greater  diagonal  of  the  base  horizontal ;  that 
is,  in  the  direction  of  the  two  farthest  opposite^' 
angles  of  the  base  (a  diagonal  signifying  a  line 
connecting  two  opposite  angles  of  any  parallelo- 
gram). The  faces  meet  at  ihe  edge  b,  at  a  more 
acute  angle  ihitn  at  the  edge  c.  One  is  therefore  called  the 
acute,  and  the  other  the  obtuse  edge  of  the  pyramid.  The  solid 
angle  at  b  will  be  termed  the  atule  lateral  solid  angle,  and 
that  at  t,  the  obtuse  lateral  solid  angle. 

The  Right  Square  Prism  is  a  quadrilateral  s. 
B  and  G  (lig.  8)  are  unequal,  or  whose  bases  ai 
and  sides  are  equal  rectangles.  It  has  an 
axis  in  four  directions  similar  to  the  cube, 
and  a  line  cojinecting  the  centres  of  the 
bases,  which  is  called  the  prismatic  atis,  as 
c,  d.  The  lateral  edges  g  o,  are  always 
longer  or  shorter  than  the  terminal  ones  b  b  : 
otherwise  the  form  would  be  a  cube.     Crystals  of  this 


vill  of  course  differ  from  e 
of  the  edges  o  and  b. 

The  Right  Htclangular 
whose  bases  are  equal  r 
of  axes  with  the  Inst  fig 
lateral  edges  c  a,  are  si 
ferent  length  from  the 


ch  other  in  the  comparative  length 


r  Prism  (fig.  9)  is  a  quadrilateral  solid 
tangles.*  It  has  the  same  number 
e  described.     The  ^v-^. 

ilar,  but  of  a  dif- 
■rminal   edgps  cb, 
ndividuats   of  this, 
vill  differ  from  each  other  in 
paralive  length  of  the  edges  c,  o,  a 

The  Right  t  Rhombic  Prism  (fig.  10)  is  a  quadrilaierul  solid, 

igliL  rccLaiipjIar  Jiiiim  will  bfl  nft4- 
rH«fiiarMAfiJBnfUii^,Ht  p.  nTiL 
t  rifia  yrigm  wttk  4  ffnirrf  Wh,  im 
s  at  an*  harll^  In  Ml|n  III  aTiHIBlI 
uJ,  OF  ItB  AdjiuDt  hI|«  miaqut. 
rU  QT  obUmu  when,  ■unpoijDf  Ihn 
or  Jbh  iq^  Uuh  90  dcfrvflB,    In 


y  H  Bon  ilinct  iDBaDEiif ,  hs  11117  " 
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vbo0e  bases  are  eqaal  rhombs,  and  whose  lateral  planes  are 

either  equal  squares,  or  equal  rectangles.     Besides  the  pris- 

fflttic  axis  «,/,  it  has  two  greater  and  two  lesser  axes;  the  first 

pass  through  the  solid  angles  which  terminate  the  acute  edges 

of  the  prism,  as  b  e,  and  the  latter  through  ^^<*  ^^' 

those  which  terminate  the  obtuse  edges  of  the 

prism,  as  a  a.     The  solid  angles  at  a  are  the 

fhtuse,  and  those  at  e  the  acute,  solid  an^ 

§les.    The  edge  o  and  its  opposite  are  the 

acute,  and  the  edge  h  and  its  opposite,  the 

thtuse,  lateral  edges.     Examples  of  this  class  of  crystals  will 

differ  from  each  other  in  the  inclination  of  m  on  m\  or  in  the 

ratio  of  the  edge  h  to  the  edge  b.     It  is  said  to  be  in  position 

when  on  its  rhombic  base,  with  an  obtuse  edge  towards  the 

obaerrer. 

Fiff.  IL 


The  Bigld  Oblique-angled  Prism  (fig.  11)  is  a  quadrilateral 
solid,  whose  bases  are  equal  oblique-angled  parallelograms. 
Besides  the  prismatic  axis,  (small  fig.)  it  has  the  same  axes  as 
the  last  primary  form  described,  and  like  it,  its  angles  and 
edges  may  be  similarly  designated:  a  obtuse,  e  acute,  solid 
angles.  The  lateral  edges  at  h  are  the  obtuse,  those  at  o  the 
acute,  lateral  edges.  The  edges  b  are  the  greater,  and  c  the 
lesser,  terminal  edges.  Examples  of  this  class  will  differ  in  the 
inclination  of  m  on  t,  and  in  the  relative  lengths  of  the  edges 

C,    B,    Ha 

The  Oblique  Rhombic  Prism  (fig.  12)  is  a  quadrangular 
prism,  whose  bases  are  equal  rhombs,  and  whose  lateral  faces 
are  equal  oblique-angled  parallelograms.  Besides  the  several 
axes  described  in  the  last  figure,  the  oblique  rhombic  prism 
has  two  transverse  axes  which  pass  through  the  lateral  solid 
angles  e,f,  g,  h,  of  the  small  figure.  The  figure  is  supposed 
to  be  oblique  in  the  direction  o  a,  of  the  large  figure ;  so  that 
the  terminal  plane  forms  an  obtuse  angle  with  the  edge  h. 
The  planes  m  m'  may  meet  at  an  acute  or  an  obtuse  angle.  If 
at  the  former,  the  prism  is  said  to  be  oblique  from  an  acute 


r 


tdgt ;  if  at  the  latter,  oblique  from  an  obtuse  edge.  The  solid 
angle  at  a  may,  in  either  case,  be  called  the  acute  solid  angle: 
that  at  o,  the  obtuse  solid  angle:  ami  those  at  E,  the  lateral 
solid  angles.  The  edges  b  are  called  the  acute  lerminnl  edges, 
and  those  at  d  the  obtuie  terminal  edges.  The  edge  h  and 
its  opposite  are  the  oblique  edges  of  the.  prism,  and  o  and  its 
opposite,  the  lateral  edges  of  ike  prism. 

Individuals  of  this  class  will  differ  from  each  other  in  the 
[  on  m',  and  in  the  ratio  of  the  edge  a  to  the 
edge  D. 


The  Douhlff  Oblique  Prism  (fig.  13)  is  a  quadrangular  solid 
whose  bases  are  equal  ohlJque-angled  parallelograms.  Besides 
the  prismatic  axis,  it  has  four  unequal  anea  passing  through 
the  opposite  pairs  of  solid  angles,  which  are  shown  in  the  small 
figure.  It  diffpfs  from  the  oblique  rhombic  prism  in  the  angles 
A,  E,  I,  and  o,  which  are  dissimilar,  and  also  in  its  acute  terminal 
edges  B,  c,  and  its  obtuse  terminiil  edges  d  and  f.  It  is  sup- 
posed to  stand  oblique  in  the  direction  o,  a,  so  that  the  ter- 
minal plane  forms  bo  obtuse  angle  (vfth  the  edge  h.  The 
prismatic  axis  inclines  from  a  perpendicular.  The  same  terms 
used  in  designating  (he  edges  and  angles  of  the  oblique  rhombic 
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pmm,  may  be  emplo/ed  in  describing  coTres|>oii(liDg  ones  b^ 
hMging  to  ihiB  class-  The  individusb  will  differ  from  each 
otbei  ID  the  inclination  of  p  on  m,  p  on  t,  and  h  on  t,  and  in 
llic  ratios  of  the  edges  d,  h,  and  p. 

Fi(.14. 


The  Riumhoid  (Gg.  14)  is  a  solid  contained  under  six  e<]ual 
ibombic  planes.  The  line  a  b  (small  figure)  which  passes 
throagh  the  summits,  is  called  the  perpenrfi eu/or  oris,  aod  the 
lines  e  d,  ej",  g  k,  which  pass  through  the  opposite  pairs  of 
lateral  solid  angles,  are  termed  the  transvertt  axes ;  thoee  from 
s  to  fr,  and  c  to  d,  are  sometimes  called  the  greater  and  Usser 
axes  of  the  rhomboid.  The  crystal  is  said  to  be  in  position 
when  the  perpendicular  axis  is  vertical.  The  solid  angle  a 
(large  figure)  and  its  opposite,  forming  the  other  extremity  of 
the  greater  axis,  are  called  (he  solid  angles  of  the  summit,  or 
the  leranNdi  solid  angles;  the  edges  b  the'  terminal  edges,  at 
edges  of  the  summit ;  the  solid  angles  at  e,  the  lateral  soUd 
angles  ;  and  the  edges  o,  the  lateral  edges.  Individuals  be- 
longing to  this  clasa  are  usually  distinguished  from  each  other 
by  the  inclination  of  p  on  p'.  When  p  on  p"  measures  more 
than  90",  the  rhomboid  is  called  obtuse;  when  less,  it  is  called 
ttOite. 

Tbe  Regular  Hexagonal  Prism  (fig.  15)  is  a  right  prism 
whose  bases  are  regular  hexagons.  Any  two  of  the  contiguous 
lateral    planes,    as  h   on   u%   measure  pi,.  is. 

120°.     Tbe  line  represented  from  a 
the  opposite  solid  angle,  may  he  regarded  J^ 
as  one  axis,  and  it  may  have  as  many 
axes  as  it  has  oppositesolid  angles;  but 
the  line  e  d,  passing  through  the  centre, 
or  the  prismatic  axis,  is  the  only  one 
now  referred  to  in  describing  the  modi-  '^ 
ficaiiooa  of  Ibis  form.     Individuals  of 
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this  class  will  differ  from  each  other  in  tbe  ratio  of  the  edge  < 
to  the  edge  a. 


^31.  Whoeverundertakes,  for  the  first  lime,  the  examination 
of  the  crystalline  forms  of  a  mineral,  will  (ind,  if  they  be  nume- 
rouf>,  that  many  of  them  seem  to  possess  no  multiat  relation. 

^22.  He  will,  however,  eventually  discover  that  a  substance, 
from  whatever  country  il  may  be  brought,  always  assumes  crys- 
tals, which,  if  they  yield  readily  to  mechanical  division,  will 
always  afford  by  it  the  same  nucleus  or  primary  form. 

■§  23.  Hence  we  have  a  right  lo  conclude  that  the  form  of  the 
molecules  constituting  these  crystals  must  invariably  resemble 
each  other  in  the  same  substance,  and  that  their  arrangement 
must  he  invariable  in  regard  to  each  other. 

^  24.  How  comes  it,  then,  will  be  the  inquiry,  that  so  greil 
B  diveraity  of  external  forms  should  be  produced  by  an  inrarii- 
ble  internal  arrangement?  A  satiRfaclory  answer  to  this  ques- 
tion cannot  perhaps  be  given.  We  only  know  the  fact,  and 
are  compelled  in  general  terms  to  suppose  it  to  be  the  conse- 
quence of  affinity,  or  attraction,  or  polnrily;  of  laws  to  which 
matter  is  subject.  We  must  not,  however,  fail  lo  notice  the 
curious  and  important  fact,  that  the  crystals  of  a  minetal,  from 
what  part  of  the  world  soever  il  may  be  brought,  and  howerer 
unlike  each  other  at  first  sight  in  external  form,  are  always 
found  to  possess  such  a  mutual  relation  as  will  enable  the 
observer  to  trace  them  lo  the  same  primary  form." 

^35.  A  few  of  the  many  minerals  which  may  be  cleared 
with  regularity  have  already  been  noticed  (^  14),  and  we  have 
pointed  out  the  manner  in  which  the  crystals  of  certain  sub- 

■BMHtlniHl  U  ■  TEIT  urf;  dili-.  Nicolu  Slann,  a  Dioa,  pnbliihad  a  dlncrUtioa  in 
IMS,  in  wbicb  he  ii;),  "  Ibm  tl>i>ii|h  Ilie  ijiliii  oC  tha  huiwnol  er;>u]  mij  nn.iti 
MMflk<  an  lul  tkiarrd."  And  Daminin  Onlialmini,  <n  1707,  vipmaci  Ihn  nmallea, 
thi>ii|fiinniaie  reni4rlia1jle  Ino^afe.    Heu^a:  '*NMundDeii»l«fAploj«JI  lt|iai«a,bnt 

falclM'l  (ram  Ihn  hrilti,  tw  prored  i  fritrif  bm  nhuliMd  by  niHsrJiiHala  uid  pfwatratldu 
Slnnn  [ban  ia  haia  a  ptlncipta  oT  ir^alallbaliDii,  Uh  ItHtlillatiai  dF  tJia  plana  and  at  Aa 
uiltfjualworxoaitgiit."  HcnaluloraurMr.iiilBaTiilBicribad  leTanl  glanai  afsilB. 
unla  ia  ralaranca  u  ihair  Anm  i  mmi  tha  aaUiaaluni  ha  diiplar*  on  Iha  nhjast  ii  vail 
mmh  nc«dini.  "NailhiK  tantoa  tuu  lUtna  cap  riprao  iha  •ui>r«:liaii  whiek  [ 
nD«lts4  on  ■atlin^  ajei  DDon  Ihia  Bpu  cnrarad  tvfth  lalciia,  (pitibshly  Iha  baantiliil  paK 
iviud  cuyatalt  vhieh  we  oftan  laa  aeeanpanriBf  Iba  apar  ftvm  Ibt  ulaai  of  Bftxmjr]  Mit 
(hna  <t  aonMaad;  happcni  IhnI  ona  niiiil  ban  mots  pleunra  la  what  aatnu  warthlciB 
nbbiah.  than  in  Iha  purananil  in»l  pfKiDiia  sm,  irwa  kniiw  auf M  or  Bilnanta."    Da- 
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aces  may  be  reduced  to  their  primary  forms  {§  18).  Let 
now  attend  to  the  manner  in  which  the  primary  forms  of 
tain  minerals  may  be  supposed  to  have  increased,  so  as  to 
ome  external  forms  which  appear  to  have  little  or  no  ajfiniiy 
%  ike  primary. 

The  forms  thus  produced  are  called  secondary  forms,  and 
irerer  numerous  or  complicated  they  may  appear,  they  are 
imately  reducible  to  the  same  central  nucleus  of  the  species, 
en  it  is  susceptible  of  cleavage.  It  must  not,  however,  be 
upooed  that  the  primary  nucleus  is  always  concealed  by  the 
ler-position  of  particles  which  give  rise  to  these  secondary 
ma;  on  the  contrary,  there  are  many  mineral  species  in 
ich  the  primary  form,  either  perfect,  or  but  slightly  modified 
its  edges  or  angles,  is  the  one  which  prevail ii^^ly  occurs  in 
are.  This  is  shown  in  the  case  of  the  regular  hexahedron 
beryl,  and  the  octahedron  in  diamond,  spinel  and  pleisCo- 
goecic  iron.  The  number  of  secondary  forms  which 
oaily  occur  is  very  large,  but  the  possible  number  ivhich 
J  occur,  of  variable  dimensions,  may  be  said  to  be  infinite, 
leireoos  spar  alone  has  presented  to  our  observation  up- 
rdb  of  eight  hundred  different  varieties  of  form,  derived  from 
pfcciMC  rhomboid. 

^M.  In  examining  a  cubical  crystal  of  fluor,  we  find  that 
Hs  $oHd  angles  may  readily  be  taken  off  by  means  of  a 
ft;  and  that  by  thus  displacing  each  angle,  we  produce 
bt  triangular  planes,  which  are  smooth  and  brilliant;  we 
reover  find  that  it  cannot  be  cleaved,  so  as  to  produce  a 
lliant  plane  in  any  other  direction. 

Fif.  L  Fif .  a. 


tmnHXiout  of  a  n«w  and  bematiftil  wMiiee.    Th«  ft>rai«r,  in  1783,  ipaakt  oftlM 
of  th«  aiif  les  of  eiriUk  of  each  kind,  noder  all  Ui«  chajifM  of  ralative  dimon- 
Uw  fkcM  may  undergo ;  and  ibowt  that  Uiis  law  appliea  only  to  tho  frwrnlMM 
_  eaeh  of  whieb  many  Meoodary  Ibnns  are  derived  by  variout  ehanfee.    He 
Uftia  prtociple  in  Its  applieation  to  a  larce  nomber  ofcryttab,  of  which  be  fivee 
„  in  hia  work.    But  Hatty  may  be  laid  to  have  ibown  ita  truth  by  iu  applieatkw 
wlwie  nineial  kingdom ;  and  to  him  we  are  indebted  for  our  knowledge  of  the 
»  of  ciemf«,  and  Ibe  consequent  expreiekNi  of  the  laws  of  deviation  of  the 
fiom  tlM  primwy  forms,  hf  bmum  of  tbe  im^mmU  of  the  soecessive  kyetsoC 
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Then  let  ihe  lines  of  fig.  t  represent  a  cube,  aad  ibe 
dotted  lines,  tlie  triangular  phnea  produced  by  cleavage. 

]  '28.  The  cube  having  its  solid  angles  displaced,  is  also 
represented  in  fig  2.  If,  however,  we  pursue  the  cleavage  by 
ve  produced  the  triangular  planea ;  that  is,  if  jajers  or 
laminEB  parallel  with  those  planes  are  removed,  we  reduce  the 
volume  of  the  crysinl  by  degrees,  and  finally  change  its  form; 
for  we  ultimately  find  that  the  eight  triangular  planes  of  ibe 
cube  become  the  eight  triangular  planes  of  the  octahedron 
within  it.  Lei  us  not  fail  to  observe  that  the  lermination  of 
each  solid  angle  of  the  octahedron  forms,  as  it  were,  a  point  in 
the  centre  of  each  plane  of  the  cube. 

'^29.  If  we  still  go  on,  and  remove  from  each  plane  of  the 
octahedron  other  lamina:,  we  thereby  reduce  its  size,  but  do 
not  alter  its  form;  hence  the  octahedron  is  considered  to  be 
the  primary  form  of  lluor. 

^30.  Every  one  of  the  larainse  taken  off  in  this  process 
may  be  again  subdivided ;  it  may  be  broken  into  octahedrons, 
tetrahedrons,  and  acute  rhomboids  (§  14). 

^31.  Assuming,  (hen,  the  octahedron  to  be  Ihc  primary 
form  of  Huor  (§  14),  and  knowing  that  all  its  lamins  may  be 
divided  into  regular  forms,  is  it  not  reasonable  to  conclude  that 
the  whole  cube,  upon  which  we  first  began  to  operate,  is  com- 
posed of  minute  solids  of  a  definitive  form,  tehntevtr  that  form 
may  be  ,*  and  since  the  cleavage  is  attainable  only  in  the  direc- 
tions specified  (^26),  is  there  not  reason  for  concluding  tbal 
they  must  be  arranged  with  perfect  regularity? 

^32.  Hence  the  cube  (which  is  therefore  one  of  the  second' 
ary  forms  of  fluor)  appenn,  to  be  the  eonseguence  of  a  regular 
arrangement,  on  the  planes  of  the  primary  octahedron,  of  ex- 
tremely  minute  solids,  resembling  each  other  in  respect  of  form. 
We  may  assume  this  without  pretending  to  decide  the  precise 
form  of  those  molecules  or  integrant  particles. 

■J  33.  When,  therefore,  we  describe  a  crystal  of  fluor,  as 
being  a  cube  of  which  the  solid  angles  are  (naturally)  replaced 
by  triangular  planes,  we  do  not  describe  it  either  truly  or  phi- 
losophically ;  but  we  thus  describe  it  from  motives  of  conveni- 

itwBbaldii  ftDiB  am  'tiB(1«  tton.  And  ll  f>  mil  nruin  Kh*II»i  HiU;  wu  awuc  tlwl 
Baipaui  hud  Ibni,  HTsnl  jHn  befiin  him,  iliswfi  tbit  in  bcii^DnJ  priin  ot  cula-uiu 
wu  muds  up  I17  Ili«  jDiupDiiiion  ef  iglid  rbnmbi  nn  the  phiifi  or  k  il  npla  rbonUn 
DBclliii.    Ai  haBi4kg(  no  menUim  afBDnmun't  rtcDtnilion  orUiii  rut.thoath  hsnAn 

Um  ilndaiil  it  tefimil  la  vol.  IIL  af  i1i<  elaoDent  and  JaaiDvil "  HiilciiT  oT  Iha  bidualln 
Sat«aH,''l>jA*Itn.WiJliuiWlwMU.    [Aa.  Ed.] 
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eaee;  we  might  more  apt);  term  it  a'cubo-oclBbedron,  because 
ike  (riangalar  piutes  belong  maaitestly,  from  what  baa  pre- 
wded,  to  the  octahedron,  and  the  larger  planes  to  the  cube 
(§26).  Bat  there  are  few  crjstala  to  which  terma  so  conreBJ- 
tat  coold  be  applied. 

$34.  Let  us  take  one  more  example,  in  which  the  regular 
ocUhedron  is  the  primary ;  this  will  also  apply  to  fluor. 


^  35.  Let  fig.  1  represent  a  crystal  of  floor  id  the  form  of 
the  rhombic  dodecahedron. 

Tbe  aame  form  is  Tisible  in  fig.  2,  and  within  U  an  octahe- 
dron;  the  lines  of  the  latter  being  somewhat  the  darkest 

J  36.  Now,  by  the  latter  figure,  we  perceive  that  the  rhombic 
ecahedroo  is  the  consequence  of  an  accession  of  crystalline 
lamins  composed  of  molecules  placed  in  regular  succession  on 
every  plane  of  the  primary ;  the  laminte  regularly  diminishing 
in  size  until  thej  arrive  at  a  point,  and  producing  on  every 
l^ane  of  the  octahedron  a  low  three-sided  pyramid. 

$37.  On  one  plane  of  the  octahedron  in  fig.  2,  ibe  lamins, 
progressively  diminishing  and  terminating  in  a  point,  are  shown 
by  lines,  and  these  lines  or  striie  are  oCtta  visible  in  the  rhombic 
dodecahedron,  when  the  primary  is  an  octshedron.  Whenever 
stris  are  seen  on  the  planes  of  a  crystal,  they  generally  denote 
that  it  may  be  cleared  along  them.  These  may  be  observed 
in  dodecahedrons  of  fluor  and  red  oxide  of  copper,  of  which 
the  primary  ia  the  regular  octahedron ;  and  if  the  substance 
does  not  yield  to  cleavage,  they  sometimes  serve  as  a  clue  to 
tbe  determination  of  the  primary  form. 

But  it  may  be  asked,  how  does  it  happen,  that  if  these  laminm 
prc^essively  diminish,  forming,  as  represented  in  fig.  2,  a  sort 
of  step  from  one  to  the  next,  that  the  planes  have  sometimes  > 
perfectly  brilliant  polish,  without  any  of  the  roughness  which 
ia  such  a  case  might  be  expected.    Tbe  answer  is  simple. 
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Xlvi  MECHANICAL  CLEAVAGE   AND   THE 

The  molecules  composing  tlie  cryalal  may  be  termed  almost 
inlinitely  small,  since  no  tintit  has  been  found  to  meehatticai 
divisioji. 

^  3d.  Hilherio  the  octahedron  has  been  assumed  as  the  pri* 
mary ;  lei  us  now  lake  ihe  cube,  and  suppose  the  octahedron 
and  rhombic  dodecahedron  to  be  its  secondary  crystals,  as  they 
are  in  several  minerals.  Afterwards  the  pentagonal  dodecahe- 
dron will  be  considered  as  arising  from  ihe  same  primary  foroi. 

Fj|.  I.  Fi(.  9. 


§39.  Let  the  lines  of  fig.  1  be  a  regular  octahedron,  and  let 
the  square  formed  by  iJofffcf  lines  represent  the  planes  which 
would  be  produced  by  replacing  the  solid  angles, 

§40.  In  fig.  'i,  the  oclahedron  is  represented  as  having  its 
solid  angles  replaced,  and  a  cube  within  it.  On  conaideriag 
the  relations  of  these  two  figures,  it  is  manifest  that,  by  pursu- 
ing the  cleavage  parallel  with  all  the  planes  produced  by  dis- 
placing the  solid  angles  of  the  oclnhedron,  we  ultimately  con- 
vert thai  form  into  the  cube.  This  might  be  performed  in  the 
instance  of  common  salt,  but  octahedral  crystals  of  sail  are  rare. 
If,  however,  we  apply  the  knife,  or  the  hammer,  lo  each  of  the 
solid  angles  of  an  octahedron  of  galena,  we  find  ihai  they  may 
readily  be  taken  off,  so  as  to  obtain  a  brilliant  cube. 

§41.  By  pursuing  the  division  still  further,  that  is,  by  taking 
off  laminae  in  the  same  directions,  we  only  reduce  the  volume 
of  the  cube,  not  alter  its  form. 

§42,  If  then  the  cube,  which,  in  this  case,  is  the  primary 
crystal,  can  onli/  be  cleaved  into  ewbes  (ns  is  the  case  with  com- 
mon salt  and  galena),  we  conclude  that  the  octahedron,  which 
is  only  a  secondary  form,  has  arisen  from  an  accession,  on 
every  plane  of  the  primary  cube,  of  crystalline  laminst  composed 
of  minute  cubes;  the  points  of  the  solid  angles  of  the  cube  be- 
ing, in  the  preceding  figure,  precisely  in  the  centre  of  the  pUnes 
of  the  ootaiiedroii. 
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{4%  Let  US  now  consider  the  rhombic  dodecahedron  i 
iritiog  from  the  cube. 


This  figure  represents  the  rhombic  dodecahedron,  having 
within  it  a  cube.  On  considering  the  relation  of  these  two 
■olids,  we  conclude  that  the  rhombic  dodecahedron,  which  ii 
the  secondary  erystaJ,  arises  from  the  primary  cube  bj  an 
accession  of  crystalline  lamine  on  each  plane  of  the  cube,  so 
as  to  form  tbereon  a  low  quadrangular  pyramid ;  and  progre^ 
■ireljr  diminishing  in  size,  so  as  to  terminate  in  a  point.  This 
pyramid,  if  the  priroarj'  can  onlg  be  cleaved  into  cubes,  \a  a»> 
■amed  to  be  composed  of  cubic  molecules,  regularly  arranged. 

^44.  These  lamins,  progressively  diminishing,  are  repre- 
sented on  one  plane  of  the  primary  nucleus,  and  the  same  ob- 
■ervalioiis  apply  to  the  crystals  tfaus  formed  as  were  made  upon 
the  rhombic  dodecahedron  arising  out  of  the  octahedron  (^34). 
Tbe  Btric,  it  has  been  observed,  sometimes  denote  the  primary. 
In  this  case  it  will  be  seen  that  their  direction  is  parallel  with 
tke  Utter  diagonals  of  the  rhombic  plants;  and  the  existence 
oT  these  atric  in  the  aplome,  usually  ranked  as  a  variety  of 
garnet,  induced  the  Abbe  Hatiy  to  suspect  ib  primary  to  be  a 


^45.  We  now  proceed  to  consider  tbe  trapezoidal  dodeca- 
hedron u  a  secondary  crystal  of  tbe  cube,  in  other  woids,  as 
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ising  from  a  regular  deposition  of  crystalline  lamins  on  the 
planes  of  that  solid. 

Fig.  I  represents  a  trapezoidal  dodecahedron ;  a  solid 
bouDded  by  twelve  equal  and  similar  trapeziums;  it  is  some- 
times termed  the  pentagooal  dodecahedron,  all  its  planes  beiog 
five-sided. 

The  same  dodecahedron  is  also  seen  in  fig,  2,  having  within 
it  a  nucleus  in  the  form  of  a  cuhe. 

^46.  Wc  here  observe  that  on  each  plane  of  the  cube  there 
is  an  equal  and  similar  pyramid;  and  that  each  pyramid  is  not, 
as  in  the  instance  of  the  rhombic  dodecahedron  Just  described, 
composed  of  equal  and  similar  planes.  But,  in  this  instance, 
the  planes  of  each  pyramid  are  equal  and  similar,  two  and  two; 
a  and  a  resemhle  each  other;  and  the  two  small  triangulnr 
planes,  the  one  above,  the  other  hclow  the  planes  a,  a,  also 
resemhle  each  other. 

§  47.  Here,  therefore,  there  must  necessarily  be  an  arrange- 
ment of  the  little  cubic  molecules  of  which  the  crystal  is  as- 
sumed lo  be  composed,  very  different  to  thai  which,  in  the  in- 
stance of  the  rhombic  dodecahedron,  produced  a  precise  uni- 
formity. Here,  between  a  a  we  have  a  line,  but  the  four  planes 
on  each  surface  of  the  cube  terminated,  in  the  rhombic  dode- 
cahedron, in  a  point —  in  a  single  cube. 

§  48.  Let  us  observe  whence  this  difference  of  form  arises, 
on  the  assumption  that  the  crystal  is  composed  of  cubic  mole- 


rf,  e.f,  be  [he  cubic  nucleus,  or  primary  crystal, 
tiinute  cubic  molecules. 
Then  a,f,  e,  k,  n,  will  be  one  of  the  six  pyramids  on  the 
planes  of  tbe  cube. 
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§  49.  Now  there  is  a  remarkable  difference  in  the  arrange- 
ment of  the  cubic  molecules  on  the  two  sides  of  this  pyramid, 
which  are  obfious  to  us;  the  same  difference  will  consequently 
exist  between  the  other  two.  On  the  side  a,f^  h,  n,  which  re- 
sembles the  steps  of  a  stair-case,  we  observe  that  these  steps 
are  two  ranges  of  molecules  in  breadth^  and  only  one  in  height. 
But  the  Tery  reverse  of  this  is  the  case  of  the  side/,  e,  A ;  for 
in  this,  the  molecules  are  two  ranges  in  height  and  only  one  in 
breadth. 

^50.  The  consequence  of  this  difference  in  the  arrangement 
of  the  molecules  is,  that  the  quadrangular  sides  of  the  pyramid 
incline  much  more  upon  the  upper  plane  of  the  cube  than  those 
which  are  triangular.  Not  so  in  the  instance  of  the  pyramids 
oo  the  planes  of  the  cube  forming  the  rhombic  dodecahedron 
(p.  xlvii);  for  in  them,  as  in  all  the  preceding  figures,  the 
super-position  of  molecules  on  the  primary  nucleus  is  on  every 
side  equal  and  similar,  producing  equal  and  similar  planes,  and 
precisely  equal  measurements  in  every  direction.  The  struc- 
ture in  those  crystals  may  therefore  be  termed  simple  :  as  the 
planes  decrease  equally  to  a  point,  they  are  said  to  arise  from 
a  simple  decrement. 

But  the  structure  of  the  pentagonal  dodecahedron  may  be 
termed  compound,  because  its  planes  do  not  decrease  equally 
on  all  sides ;  the  decrement  is  compound.  Of  this  species  of 
structure  there  are  several  varieties. 

^51.  But  it  may  be  objected,  that  since  the  molecules  of 
which  crystals  are  constituted  are  too  minute  to  be  detected  by 
the  help  of  the  most  powerful  glass,  every  thing  which  can  be 
said  in  regard  to  the  form  of  these  molecules  must  necessarily 
be  theoretical. 

§  52.  This  of  course  will  be  granted.  We  are  not  specially 
contending  for  any  peculiar  form  in  the  integrant  particles  of 
matter  ;  but  only  for  this,  —  that  since  the  crystals  of  a  sub- 
stance yield  to  mechanical  division  in  particular  directions,  and 
cannot  be  made  to  yield  to  it  with  regularity  in  other  direc- 
tions, these  particles,  whatsoever  may  be  their  form,  must  ne- 
cessarily  resemble  each  other,  and  be  arranged  with  the  utmost 
regularity ;  and  also  that  this  perfection  of  internal  structure 
is  the  cause  of  regular  external  form. 

§  53.  The  planes  of  the  rhombic  dodecahedron  (p.  xlvii) 
meet  each  other  under  an  angle  of  120^,  and  those  of  the  pen- 
tagonal dodecahedron,  (same  page)  under  different  angles. 

In  the  determination  of  the  value  of  these  angles,  calculation 
has  been  resorted  to  for  the  purpose  of  confirming  the  measure- 
ments obtained  by  the  goniometer :  and  thus  it  has  been  de- 
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cided  that  the  pyramid  formed  od  each  plane  of  the  ci 
the  instance  of  the  rhombic  dadccBhedron  (^43)  (heini 
posed  of  planes  which  are  efjunl  and  similnr,  and  the  me 
raentof  any  one  upon  the  next  being  uniformly  the  aarae),  thit 
those  pryamids  must  be  composed  of  lamins  superimposed  in 
regular  order  on  every  side;  namely,  of  one  molecule  in  height, 
and  one  in  breadth.  Bui  ns  the  planes  of  the  pyramid  super- 
imposed on  each  fnce  of  the  cube  are  dissimilar  and  unequal 
{or  similar  and  equal  only  two  and  two)  in  the  pentagonal 
doilecahedron  {^i5),  so  they  afford  differenl  resulla  under  the 
goniometer,  which  hare  been  confirmed  by  calculation;  for 
by  calculation  it  has  been  determined  that  the  angles  under 
which  these  planes  meet,  could  ortli/  be  in  eansequence  of  a  su- 
perposition* of  laminx  on  each  plane  of  the  cube,  of  two  mole- 
cules in  height  and  one  in  breadth  on  the  one  side,  and  of  one 
in  height  and  two  in  breadth  on  the  other  (^W.)  And 
tehethfr  we  assume  these  molecules  to  be  cubes,  or  any  other 
form,  tee  must  assume  tkem  lo  be  equal  to  each  other ;  and  if 
so,  whatever  may   be   their  form,  the  same  structure  would 
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I  the  Abbe  Haiiy  determine 
ondary  planes  meet,  which  n 


and  on  other  gcomeirical  solids,  considered  as  primary  crys- 
tals L  and  thus,  if  we  procure  a  portion  of  a  crystal  presenting 
only  two  planes  of  one  of  the  varieties  of  those  solids,  we  may 
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decide  which  they  are,  —  the  use  of  the  common  goniometer 
will  approximate  the  truth  sufficiently  to  enable  us  to  decide 
by  a  reference  to  his  measurements,  which  may  doubtless  be 
relied  on  in  every  instance  wherein  the  primary  crystal  is  a 
perfectly  geometrical  solid,  as  the  cube,  the  regular  octahe- 
dron, the  tetrahedron,  the  rhombic  dodecahedron,  and  the  six- 
sided  prism  :  for,  the  angles  formed  by  the  meeting  of  any  two 
planes  of  these  solids  being  accurately  knoum,  it  follows  that 
the  angles  of  the  secondary  planes  may  be  accurately  calculated. 
§  55.  There  are  other  primary  forms,  as  has  been  observed, 
which  are  not  regular  geometrical  solids;    for  instance,  all 
those  Tarieties  of  the  octahedron  of  which  the  sides  of  the 
planes  are  not  equal  and  similar;  the  primary  octahedron  of 
the  oxide  of  tin  is  flatter  than  the  regular  octahedron,  and  that 
of  sulphur  is  more  acute.     The  varieties  of  the  parallelepiped 
also  are  not  regular  geometrical  solids,  as  the  acute  and  obtuse 
rhomboids,  and  the  varieties  of  prisms  whose  bounding  planes 
are  equal  and  similar  two  and  two. 

Hemitrope  Crystals, 

Crystals  of  certain  minerals  present  us  with  singular  appear- 
ances or  changes,  which  we  may  suppose  them  to  have  under- 
gone, by  which  one  half  is  described  as  having  revolved  or 
turned  round  on  the  other,  in  a  certain  line  or  imaginary  axis, 
through  the  centre  of,  and  perpendicular  to,  the  plane  of  sec- 
tion, and  in  a  quantity  equal  to  one  half  of  a  circle,  or  180°. 
This  imaginary  axis  has  been  termed  the  axis  of  revolution^ 
and  the  section  xYie  plane  of  revolution.  But  it  is  obvious  that 
such  a  revolution  has  never  actually  occurred,  and  the  origin 
of  these  anomalies  must  be  ascribed  to  certain  laws  which  op- 
erated upon  the  molecules  from  the  time  they  began  to  arrange 
themselves  in  the  commencement  of  the  crystal,  until  its  final 
completion :  a  power  analogous  to  that  by  which  other  second- 
ary forms  are  produced.  To  these  forms  Rome  de  Lisle  ap- 
plied the  term  made;  but  as  this  term  was  soon  assigned  to  a 
particular  mineral  species,  they  were  afterwards  denominated, 
by  Haiiy,  hemitrope  crystals^  an  appropriate  expression  for 
the  demi-revolution  which  they  are  supposed  to  have  under- 
gone. They  are  also  sometimes  called  twin  crystals,  implying 
that  they  are  composed  of  pairs  of  single  crystals,  which  have 
been  united  by  particular  planes. 

One  or  two  examples,  taken  from  Haiiy  ( Traiti  de  Miniral- 
ogie,  torn.  ii.  edit.  2**.  p.  169),  will  be  sufficient  to  convey  a  per- 
fect idea  of  these  phenomena.     Suppose  an  octahedron,  (fig.  1 ) 
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to  have  a  line  passing  through  its  centre,  parallel  to  the  two 
U'unglei  bcg.pfd.     Each  half  of  the  octahedron  (for  exam- 
ple, the  superior  half)  will  have  for  its  base,  in  one  part,  a  reg- 
Fi(.  I.  F^.  a. 


ular  hexagon  knxcoh,  which  roay  be  called  the  plane  of  junc- 
tion, and  in  the  other  an  equilateral  triangle  beg,  and  for  lat- 
eral faces  three  trapezia,  eber,  gcnk,  gboh,  and  three 
equilateral  triangles,  nci,  cbo,  kg h,  which  allernate  with  the 
trapezia.  In  tig.  2  the  two  halves  of  the  octahedron  are  sepa- 
rated one  from  the  other, 

Let  us  now  imagine  the  superior  half  turned  on  the  inferior 
for  a  sixth  of  its  circumference,  and  we  shall  have  the  arrange- 
ment represented  by  fig.  3,  in  which  kkiixt  o  indicate  the  po- 
sition of  the  hexagon  which  belongs  to  the  superior  half,  fig.  !, 
and  which  has  turned  so  that  the  point  k,  which  answered  to  the 
point  f ,  answers  now  to  the  point  n',  and  so  with  the  others. 
By  a  necessary  consequence  the  three  superior  triangles  make 


rt-enitring  angles  with  the  three  inferior  ones,  and  the  three 
superior  trapezia  make,  on  the  contrary,  salient  angles  with 
the  three  inferior  trapezia.  This  supposition  Is  the  simplest 
possible,  but  the  same  arrangement  will  happen  if  we  suppose 
that  the  superior  half  lias  turned  a  full  half  circura  fere  nee. 


HEMITROPE   CRYSTALS. 


nil 


These  hemitropes  are  common  in  spinel,  spinel  ruby,  and 
pleisto-magnetic  iron. 

There  is  another  kind  which  is  frequently  witnessed  in  the 
oxide  of  tin.  It  consists  of  a  four-sided  prism,  (fig.  4),  ter- 
minated at  each  extremity  by  a  four-sided  pyramid,  which,  by 

Fif .  4.  fig'  5. 


a  transposition  or  demi-revolution  of  its  superior  portion,  situ- 
ated above  the  plane  ah  ye,  which  passes  obliquely  from  one 
solid  angle  to  the  opposite,  and  parallel  with  the  edge  om,  has 
given  rise  to  a  form  resembling  fig.  5,  excepting  that  the  crys- 
tals are  always  more  or  less  modified,  or  rather  portions  of  the 
primary  planes  yet  remain,  as  seen  in  the  hemitrope  crystal, 
under  the  species  oxide  of  tin,  in  this  volume.  Similar  com- 
binations exist  in  rutile,  an  ore  of  titanium,  a  common  exam- 
ple of  which  may  also  be  seen  under  its  appropriate  head. 
For  many  other  examples  of  this  class  of  phenomena,  illus- 
trated by  figures,  consult  Beudant  {TraiU  elementaire  de  Miu" 
ercdogie,  torn.  i.  edit.  2^) ;  and  also  the  Treatises  by  Dana  and 
Shepard.  Dana  makes  a  distinction,  among  these  forms,  into 
Omnaial  and  Postnatal  Compound  Crystals,  the  first  implying 
the  union  of  the  two  crystals  from  the  commencement  of  the 
crystallogenic  process,  as  in  the  hemitropes  of  spinel  and  tin, 
just  referred  to,  and  the  latter  the  union  of  the  individuals 
sometime  subsequent  to  their  formation,  and  even  after  they 
have  attained  considerable  size.  The  groupings  of  quartz 
crystals,  like  those  from  Herkimer,  New  York,  belong  to  the 
latter,  the  combinations  of  which  seem  at  first  very  irregular, 
and  almost  to  have  been  tumultuously  thrown  together ;  but, 
on  closer  examination,  it  will  be  seen  that  the  simple  crystals 
among  them  are  united  so  as  to  have  their  similar   faces 
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beneath  the  arm  de,  there  is  a  plate  of  steel  or  of  brass,  which 
is  attached  to  the  semicircle  near  c,  aod  extends  somewhat 
more  than  half-way  towards  a,  its  termination  being  connected 
with  the  semicircle  by  the  bar  h  for  the  sake  of  firmness :  t  is 
the  head  of  a  pin  in  the  centre  of  motion,  which  is  precisely 
midway  between  the  two  extremities  of  the  semicircle  a  c,  and 
at  the  same  duitance  from  6  as  from  a  to  c.  The  pin  passes 
through  both  arms  and  the  brass  plate;  and  on  this  pin  the 
arm  /  ^  is  at  pleasure  moved  by  the  finger.  The  upper  part 
of  the  arm  fg  cuts  the  semicircle,  in  the  above  figure,  pre- 
cisely at  90  degrees,  expressed  by  90** ;  if  then  two  &ces  of  a 
cube  were  presented  to  the  lower  portions  of  the  two  arms  g  I 
and  /e,  it  would  be  found  to  fit  them  accurately,  since  the 

g lanes  of  a  cube  always  meet  each  other  at  the  angle  of  90^. 
ut  if  the  solid  be  less  or  more  than  that  angle,  the  instrument 
may  be  accommodated  to  the  angle  at  which  the  two  planes 
meet,  by  altering  with  the  finger  the  movable  arm  fg,  if  ap- 
plied near  its  termination  f;  and  the  value  of  the  angle  will 
be  indicated  by  the  edge  of  the  movable  arm. 

As  this  goniometer  is  here  figured,  it  is  adapted  to  the  planes 
of  a  crystal  free  from  its  gangue ;  but  if  the  crystal  be  small 
and  surrounded  by  obstruction,  the  two  arms  may  be  drawn  by 
the  ends  d  and  f  (the  cavities  in  the  arms  permitting  them  to 
slide),  so  that  the  points  g  and  e  will  be  much  nearer  the  pin 
which  is  the  centre  of  motion.  Sometimes,  however,  this  go- 
niometer is  made  in  two  parts,  the  semicircle  being  one  of 
them,  and  the  two  arms,  connected  by  the  pin,  the  other.  In 
that  case  the  arms  are  in  some  instances  more  conveniently 
applied  to  the  planes  of  a  crystal ;  which  being  accurately 
done,  the  pin  is  dropped  into  a  small  hole,  made  to  receive  it, 
and  the  Kxm  f  g  indicates  the  angle  on  the  semicircle;  care 
being  taken  that  the  relative  position  of  the  arms  be  not  dis- 
turbed, after  they  have  been  adjusted  to  the  planes  of  a  crystal. 
The  student,  in  his  first  attempts  with  this  instrument,  should 
select  crystals  whose  primary  and  secondary  planes  are  large, 
smooth,  and  perfect,  admitting  of  its  application  over  different 
parts  of  the  same  plane,  in  order  to  avoid  any  minute  irregu- 
larities that  may  exist ;  and  his  object  should  be  to  distinguish 
one  class  of  planes  from  the  other  by  comparing  his  results  with 
those  given  in  the  book.  But  let  him  in  the  first  place  take  a 
crystal,  the  planes  of  which  he  can  distinguish  beforehand, 
for  example,  a  crystal  of  pleisto-magnetic  iron,  which  exhib- 
its portions  of  the  planes  of  the  Octahedron  and  rhombic  dode- 
cahedron.    He  will  observe  that  p  on  p  will  measure  109'',  28', 
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144°,  44',  and  e  on  e  120°. 
iKis  species.)  Let  him  now  pass  I 
rorma,  ihe  planes  of  which  he  canni 
and  endeavor  to  ascertain  the  two  cli 
menl,  and  by  comparing  his  result 
the  book.  But  he  must  rem 
the  goniometer  will  depend 


{See  large   hgure  under 
1  other  more  complicated 

;  distinguish  beforehand, 
■sea  of  planes  by  measure- 
results  with  the  figures  given  in 
iber  that  his  skill  in  the  use  of 
idjustmeat  I 


planes  of  the  crystal  to  be  measured ;  for  unless  the  light  be  u- 
cludedfrom  between  the  instrumrnl  and  the  crystal,  the  adapta- 
tion will  not  be  complete.  If  this  cannot  be  accomplished,  it 
may  be  concluded  that  the  crystal,  how  perfect  soever  its  planes 
appear,  is  not  sufficiently  regular  to  be  relied  on,  if  perfect  ac- 
curacy he  required.  Even  under  the  most  favorable  circum- 
stances, and  by  those  most  experienced  in  the  use  of  the  instru- 
ment, we  can  obtain  only  approximations  lo  the  real  value  of 
the  angles  of  crystals;  and  it  was  by  relying  solely  on  the  re- 
sults thus  afforded,  that  many  of  Haiiy's  measurements  have 
proved  to  be  Inaccurate.* 

The  Rejecting  Goniometer,  aa  invented  by  Wollaston,  and 
improved  by  Sang,  is  a  very  supe 


GONIOMETBIl. 

A  IS  a  movable  circle  graduated  on  one  edge  to  halT  de> 
ptea,  and  divided  for  convenience  inlo  two  pBrlsoflHO  degrees 
each  (it  is  graduated  only  in  pari  in  the  above  sketch). 

C  is  an  immovable  braas  plate  screwed  upon  and  supported 
bj  the  pillar  o,  and  graduated  as  a  vernier. 

F  IS  the  axis  of  the  circle  a,  and  passes  tlirough  tbe  upper 
part  of  two  brass  pillars  ii  e,  the  lower  ends  of  which  are  in- 
serted into  a  wooden  base  m. 

B  is  an  bkis  enclosed  within  p,  and  turned  by  means  of  the 
■mallest  circle  g,  which  communicates  a  motion  to  all  the  ap- 
paratus to  the  left  of  a,  without,  however,  moving  that  circle. 

U  is  a  circle  to  which  is  attached  the  axis  of  the  principal 
drcle  A.  If,  therefore,  we  would  move  the  latter,  il  is  done 
bjT  turning  n  ;  and  as  tbe  axis  of  the  principal  circle  includes 
tbai  of  the  apparatus  on  the  left  of  it,  the  whole  instrument  is 
necessarily  put  in  motion  by  moving  the  circle  n. 

L  is  a  curved  brass  plate  connected  with  the  concealed  axis 
B,  and  to  which  a  motion  is  given  by  turning  the  small  circle 
e;  to  L  another  curved  plate  is  attached,  but  so  as  to  admit  of 
Bwvement;  and  through  the  upper  extremity  of  this  last  passes 
tbe  pin  p,  which  is  so  adjusted  as  to  allow  of  being  moved  cither 
up  or  down  or  circularly. 

By  means  of  the  several  motions  thus  obtained,  a  crystal  at- 
tached to  the  lower  extremity  of  the  pin  p  may  be  brought  aa 
Dearly  as  possible  on  a  line  with  the  axis  of  the  instrument. 

I  is  a  small  mirror  made  of  some  substance  which  does  Dot 
give  a  very  bright  reflection :  black  glass  or  obsidian,  for  ex- 
ample. This  is  placed  obliqoely  on  a  support  n,  at  an  angle 
towards  the  object  of  about  46"^,  immediately  under  the  crystal 
(vhicb  in  the  present  instance  we  shall  assume  to  be  a  rhom- 
boid of  calcareous  spar).  The  support  is  fixed  to  the  wooden 
base  M  by  a  pin  in  the  centre,  which  admits  of  its  being  turned 
for  adjuBinient,  and  by  a  clamping  screw  o  at  the  extremity  of 
the  arm  q  o,  which  secures  it  in  its  proper  position. 

The  use  of  this  instrument  depends  on  the  reflecting  power 

«".  ud  7!f,  SX'.iO"  ;  IiHt.na  inpniuntd  bj  Camtc  in  BDamon,  101°,  Sy,  md  Tti",  Se-. 
h  i>  idM  Ur  Philllu,  (TKinl  Edjliooj  Uitl  U»  cainniw]  ggniaiDcur  hu  pa[ha|H  mvn 

<t«i.nmilH'ieaial>nlailpa|W('iiiit)>*°mH>ur><iHiil><>roiiiiU  nf  ilii,  IbUy  (^r^^ 
da  JHw,  UISi  HBdMly  ickniiolcteDd  lbs  •atKriutilf  gf  Ih*  r«9«Dili>(  lonLKinetfr, 
M  ttmiliti  lh>  Inutnney  oTMinHi  oTkli  fimmir  mnlu ;  bat,  gidcd  hf  ■  tnon  to  IKs- 

'wimliuUw  of  piiMir  bmw,  ■nd  Sot  kul  Ih»  mUftclion  or  Snainf  lh*ia  ta'acnnrd 
MkOM  nkH  bf  nllBUio*,  wk)l«,  u  Ihc  am»  lim,  hi  <>cinll«ie4  to  ua  Ibe  eownux 
■■iiiwi.*likli.l»a*M«rwi«."lMiik«tJui  odniotn**  of  m  btinj  Jirnci  >nd  eipiuli- 
"■i^lMltw,  ■iMlbw  tli«  objMt  bt  !■  dolerniine  1  now  «il«lT,Br  (o  <ll»w»«  to  which 
•f  ■■■  itnadt  BbuHiil  is  tbcoHlhad,!  crnui  pxHntiif  tl>«  Airiii  Droiihoi.Hid  whiob 
«*inlh(Lh*antiiiii>,hohHi|i."  |i|iu1»eB>liawii  thuUi  lh«itT,al»,liu  IoiIUb 
lilslapgrtwileirort.    IAb.Ed.] 
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of  ihe  polish  on  the  natural  planes  or  fractured  Burfaces  of  min- 
erals, which,  in  some  cases,  ia  verjr  powerfLil.  In  adjusting  it, 
lage  of  any  object  seen  by  reflection  from  the  face  of  the 
I,  is  made  to  agree  with  the  image  of  the  same  object  seen 
by  the  help  of  the  mirror  i.  In  this  way  luiy  object  may  be  se- 
lected which  has  a  well-detined  outline;  while  the  goniometer, 
like  the  common  sextant,  may  be  held  in  the  hand. 

If  a  distant  object,  say  the  tiioon,  be  used,  the  coiticidcnce 
of  its  two  images  will  indicate  that  the  face  of  the  crystal  is 
parallel  lo  the  mirror  i,  so  that,  if  the  two  faces  be  brought 
successively  into  that  position,  the  angular  motion  of  the 
divided  circle  must  measure  the  inclination  of  these  faces.  In 
this,  it  is  essential  that  the  plane  of  the  mirror  i  be  parallel  to 
the  axis  of  motion.  Its  adjustment  is  thus  effected.  Select  ■ 
thin  plate  of  any  mineral,  say  calcareous  spar,  of  which  the  op- 
posite faces  are  parallel,  and  cement  it  lo  the  lower  extremity 
of  the  pin  p ;  then  bring  the  image  of  any  distant  object  seen 
in  one  of  its  faces,  to  agree  with  that  seen  in  i ;  turn  the  iu~ 
Btrument  half  round,  90  as  to  bring  up  the  opposite  face.  If 
the  images  agree  now,  the  mirror  is  correctly  placed ;  if  not, 
one  half  of  the  apparent  error  must  be  corrected  hy  releasing 
the  clamp  nut  o,  and  turning  the  mirror  on  the  pin  at  q;  the 
other  half  hy  the  motions  of  f.  A  second,  perhaps  a  third  trial 
must  be  made,  to  ascertain  (he  adjuFinient  completely;  bat 
when  this  is  once  done,  it  need  only  be  examined  at  long  inter- 
rals,  or  al\er  any  accident. 

The  mirror  having  been  thus  adjusted,  and  the  reflections  io 
both  the  surfaces  whose  inclinations  are  to  be  measured  having 
been  brought  to  agree  with  it,  we  have  now  to  observe  that  the 
line  at  I8U°  or  0  forms  a  line  with  that  at  0  on  the  vernier,  at 
the  same  time  that  the  double  reHection  of  the  distant  object 
in  the  mirror,  and  in  one  of  the  faces  of  the  crystal,  appear 
exactly  to  agree.  One  movement  more,  and  the  measurement 
is  completed.  Turn  the  circle  h,  until  the  reflection  of  the 
same  object,  as  seen  on  the  adjoining  plane  of  the  crystal,  ap- 
pears exactly  to  cover  the  ima^e  in  the  mirror,  and  it  is  done. 

We  now  observe  what  line  of  the  principal  circle  touches 
that  at  0  in  the  vernier.  Suppose  that  105°  on  the  former  be 
now  on  a  line  with  0  on  the  vernier ;  —  it  is  the  value  of  the 
angle.  But  suppose  it  to  be  a  little  more  than  105°,  and  less 
than  lOSi",  it  must  then  be  observed  which  line  of  the  vernier 
touches,  or  forms  but  one  line  with,  another  line  on  the  prin- 
cipal circle;  suppose  it  to  be  5°  on  the  vernier;  the  angle  is 
then  105",  5',  which  is  the  true  value  of  the  obtuse  angle  of  t 
rhomboid  of  calcareous  spar. 


OONIOMBTSRS  COMPABBD.  lU 

Mr.  Sang's  important  improfement  on  WoUaston's  gonioow 
eter  consists  principally  in  the  apparently  simple  addition  of 
the  mirror  i,  which,  however,  renders  it  a  vastly  superior  in- 
ttmroeot,  not  only  as  regards  precision  and  rapidity  of  meas* 
nreraent,  hat  from  its  being  readily  used  as  a  sextant,  or  rather 
m  a  repeating  reflector,  and  thus  enabling  the  expert  mineral* 
ogiat  both  to  determine  the  angles  of  minute  crystals,  and  to 
Mineate  the  geographical  features  of  the  district  which  he 
may  be  exploring. 

OfiJke  comparative  Value  of  the  Common  and  Reflecting  Goni* 

ometers. 

The  use  of  the  common  goniometer  depends  on  two  circum- 
slances;  one,  the  perfection  of  the  crystalline  planes;  the 
other,  the  steadiness  and  accuracy  of  the  hand  and  eye. 

We  are  but  little  acquainted  with  the  works  of  nature  in  her 
more  hidden  processes,  amongst  which  may  be  reckoned  crys- 
talHzatioo ;  but  it  can  be  demonstrated  beyond  dispute,  that 
the  surfaces  of  large  crystals  are  not  so  uniformly  even,  how- 
eter  brilliant  they  may  appear,  as  the  surfaces  of  small  ones. 
Now  the  larger  ones  are  best  adapted  for  the  use  of  the  com- 
■Kso  goniometer;  hence,  if  the  crystal  to  be  measured  be  not 
■elected  with  the  utmost  care,  and  if  the  hand  and  eye  be  not 
steady  and  accurate,  we  cannot  hope  for  precision  in  the  use 
of  it ;  we  cannot  expect  that  precision  which  ought  to  exist, 
since  this  meckanical  operation  is  to  form  the  foundation  for 
caleulatiom. 

That  the  planes  of  small  crystals  are  more  perfect  than 
those  of  large  ones,  is  proved  by  the  use  of  the  reflecting  goni- 
ometer, which  depends  on  the  perfection  of  these  planes,  and 
oo  their  brilliancy.  Even  minute  crystals,  which  generally 
are  the  most  perfect,  rarely  agree  in  the  angles  they  afibrd ; 
hot  this  disagreement  is  commonly  too  small  to  be  detected  by 
the  common  goniometer ;  a  fact  which  clearly  proves  thai  its  use 
cannot  be  relied  on  as  a  foundation  for  calculation.  When, 
therefore,  we  would  arrive  at  the  greatest  precision,  we  shall 
prefer  the  reflecting  goniometer,  and  the  reflections  from  the 
planes  of  minute  crystals,  in  preference  to  those  of  large  ones ; 
bat,  above  all,  from  planes  produced  by  cleavage,  whenever 
they  can  be  obtained. 

Now  the  surfaces  produced  by  cleavage  are  sometimes  very 
small,  and  therefore  are  not  adapted  to  the  common  goniome^ 
ter ;  while,  for  the  reflecting  goniometer,  it  matters  not  if  the 
•arface  be  small,  provided  it  be  perfect  and  brilliant ;  a  surface 
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\f  the  lOOlh  part  o(  aa  inch  in  length  and  breadth  will 
suffice. 

In  measuring  the  angles  of  crystals,  ii  has  been  observed  that 
great  precision  is  essenlinl.  because  the  mechanical  operation 
is  a  foundation  for  calculation  ;  that  if,  for  calculating  the  an- 
gles under  which  the  secondary  planes  of  a  crystal  meet  each 
other;  which,  when  once  the  first  operation  has  been  well  con- 
ducted, is  perhaps  the  shortest  and  most  certain  mode  of  ar- 
riring  at  the  truth.  In  this  the  labors  of  the  Abbe  Haiiy  have 
shed  orer  mineralogy  a  purely  philosophical  lustre,  which  in- 
deed has  been  one  of  the  chief  causes  of  raising  the  atudy  to 
the  rank  of  a  science :  this  he  has  done  by  ahowing  the  con- 
Bonance  of  the  laws  of  crystallizalioa  with  rigid  calculation: 
he  has  proved  that  in  crystallization  there  is  a  natural  geometry. 

Varieties  of  Structure. 

§56.  Hitherto  we  have  been  treating  chiefly  of  that  struc- 
ture which  may  be  termed  perfectly  ert/stalline ;  this  exists  in 
euch  minerals  as  admit,  in  various  directions,  of  regular  clear* 
age.  There  are,  however,  other  kinds  of  structure  observable. 
In  some  minerals  the  natural  joints  are  scarcely  attainable,  or, 
when  attained,  are  only  perceptible  by  the  assistance  of  a  mi- 
croscope; in  these  the  structure  is  said  to  be  imperfectly  lamel- 
lar, and  this  effect  may  be  supposed  to  arise  either  from  the 
fariilleness  of  the  substance,  or  from  the  strong  cohesion  exiat* 
ing  between  the  laminie.  Such  minerals  may  be  said  to  be 
imperfrclly  erystalline,  as  may  those  also  of  which  the  planes 
obtained  by  cleavage  are  curved  or  undulating.  It  has  alreadjr 
been  observed,  that  some  minerals  are  perfectly  lamellar  in 
one  direction  only,  —  the  topaz,  for  instance;  others  cleave 
readily  in  one  direction,  with  difficulty  in  another,  as  the  sap- 
phire. 

§  57.  The  fbrous  strvelure  which  some  minerals  assume 
may  in  most  cases  be  considered  only  as  resulting  from  the 
close  longitudinal  adherence  of  small,  or  of  extremely  line 
acicular  crystals;  for  the  terminations  of  the  crystals  are  oflen 
observable  on  the  exterior  of  the  mass. 

§58.  Perhaps,  also,  under  the  head  of  Structure  may  be 
classed  the  variety  of  appearances  assumed  by  the  aggregation 
of  small  crystals.  When  merely  collected,  as  it  were,  into  s 
bundle,  they  are  said  to  be  fasiculated ;  when  they  are  fasicu- 
lated,  and  diverge  from  a  common  centre,  they  are  said  to  be 
seopiform ;  but  when  ihe  divergence  surrounds  the  centre,  they 
are  said  to  be  radiated,  or  ateUaled — Bometimes  producing  t 
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sUrlike  appearance.  When,  bj  radiating  from  a  centre  in  all 
directions,  a  spherical  or  kidney-shaped  form  is  produced,  they 
are  called  globular,  or  reniform.  The  masses  are  called 
Boiryoidal  when  in  round  shining  prominences,  like  grapes, 
as  often  seen  in  hematite  or  calcedony:  MammiUary  when 
the  prominences  are  larger. 

^  59.  The  term  sUUy^  as  it  regards  structure^  is  rarely  applied 
to  those  minerals  of  which  we  have  been  treating,  even  when 
they  are  separable  only  in  one,  or  at  most  two  directions. 
This  term  is  more  commonly  applied  to  such  substances  as 
consist  of  parallel  layers  which  are  thick  and  coarse. 

^60.  The  granular  structure  arises  from  an  aggregation  of 
smalJ  particles,  frequently  of  I  amine  which  separately  are  lamel- 
lar, intercepting  each  other  in  every  direction.  And  in  pro- 
portion to  the  fineness  of  these  particles,  a  mineral  is  termed 
coarse-grained  or  fine-grained.  If  the  particles  are  only  per- 
ceptible with  the  aid  of  the  microscope,  the  mineral  is  said  to 
be  fine-grained ;  but  if  the  parts  of  which  a  mineral  is  conp 
stitoted  be  not  thus  apparent,  it  is  termed  compact. 

^61.  The  above  modifications  of  structure,  as  has  been 
hinted,  arise  principally  from  the  form  of  the  individual  parti- 
cles of  which  they  are  composed.  These  are  termed  particles 
of  composition,  and  are  supposed  to  be  true  crystals,  which, 
by  close  contact,  have  been  prevented  from  assuming  regular 
forms.  They  are  distinguished,  according  to  their  length, 
breadth,  and  thickness,  by  the  terms  granular,  columnar,  and 
hameUar  particles  of  composition.  The  first  is  seen  in  com- 
mon galena ;  the  second  in  fibrous  minerals,  as  asbestus ;  and 
the  last  in  foliated  minerals,  as  lepidolite.  The  difference  be- 
tween what  has  been  called  a  foliated  and  radiated  fracture, 
consists  in  that  the  first  refers  to  granular  particles,  while  the 
second  is  confined  to  columnar  particles  of  composition. 

FVcu^ure. 

An  important  part  of  this  subject  has  already  been  consid- 
ered under  the  head  of  structure ;  namely,  that  which  treats  of 
the  geometrical  forms  into  which  some  minerals  may  be 
cleaved ;  and  the  means  (p.  xxix)  of  attaining  this  have  been 
adverted  to. 

But  when  such  minerals  as  may  be  mechanically  divided 
along  their  natural  joints  are  broken  in  directions  contrary  to 
those  joints,  the  surfaces  so  produced  are  not  plane ;  they  are 
said  to  be  conchoidai  when  the  surface  more  or  less  resembles 
the  af^arance  of  a  shell ;  thus  we  have  the  perfect,  imperfect, 
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large,  email,  and  flat  conchoidal.  These  varielies  of  Irnctiire 
also  exist  in  minerals  which  appear  not  lo  possess  any  regulai 
interoal  structure.  There  are  also  other  kinds  of  fracture;  as 
the  even,  when  the  surface  is  nearly  flat ;  the  unrnrn,  when  it 
is  not  flat;  the  splinteri/,  &,c.  The  faces  thus  separated  are 
called  faces  of  Jract are,  in  contradistinction  to  the  Jares  of 
erystallizatioH,  and  to  those  faces  produced  by  separation  par- 
allel with  the  natural  joints  of  the  cryslnl,  called  faces  of 
cleavage,  both  of  which  have  already  been  described. 

When  crystals  closely  united  are  separated  from  each  other, 
the  faces  thus  developed  are  termed  farrs  of  composition. 
They  may  readily  be  distinguished  from  the  other  faces  by 
their  dull,  uneven  surfaces,  except  in  the  cases  of  minerals 
composed  of  lamellar  particles  of  composition,  in  which,  by 
the  juxtaposition  of  siniiiar  planes,  the  laminx  happen  to  be 
disposed  in  the  same  direction,  and  separate  smoothly.  This 
is  oflen  the  case  in  crystals  of  heulandiie  and  apophyllite,  in 
which,  however,  if  a  portion  of  either  of  the  two  faces  which 
had  been  united  is  cleaved  olT,  the  distinction  will  be  made 
manifest.  Faces  of  fracture  can  hardly  be  mistaken  for  them 
under  any  circumstances. 

Frangibilif)/. 

The  frangibilily  of  some  minerals  may  in  a  measure  be  said 
to  depend  upon  their  structure  ;  in  all,  it  is  probably  dependent 
on  some  peculiarity  in  the  arrangement  of  the  molecules  or 
particles  of  which  a  mass  or  crystal  is  composed.  From  what* 
ever  cause  it  proceeds,  this  quality  varies  greatly  in  different 
substances,  ranging  through  all  the  intermediate  degrees,  from 
very  brittle  to  very  tough.  It  cannot  in  all  cases  depend  on 
the  chemical  composition  of  a  species;  for  some  substances 
which  are  very  different  in  their  frangibility,  have  very  nearly 
the  same  chemical  composition.  This  is  seen  particularly  in 
the  new  mineral  of  Mr.  Cornell,  called  Dysclasite,  which  is 
nearly  allied  to  thomsonile  or  mesoiype  in  its  composition, 
but  which  has  almost  the  toughness  of  a  malleable  metal  when 
we  attempt  to  break  it. 

Some  few  minerals,  as  sulphur,  are  so  brittle  that  a  fragment 
is  easily  detached  by  the  pressure  of  the  nail  on  the  edge  of  a 
broken  surface :  but  as  this  may  be  produced  in  any  direction, 
it  cannot  be  said  to  depend  on  the  structure  of  the  substance. 

The  lamina!  of  selonite  are  readily  separable  in  one  direc- 
tion; and,  if  very  thin,  are  brittle  in  anottier  direction;  while 
in  the  same,  if  the  specimen  be  a  line  or  more  in  thickness,  it 
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is  tough ;  heayy  spar  is  easily  frangible  in  every  direction ;  so 
also  are  calcareous  spar  and  fluor.  But  frangibility,  strictly 
speaking,  ought  not  to  be  considered  as  connected  with  the 
ease  or  difficulty  with  which  minerals  yield  in  directions  par- 
allel to  their  natural  joints :  it  seems  rather  applicable  to  their 
property  of  yielding  to  mechanical  force  in  other  directions. 
If  this  quality  depended  on  regular  cleavage,  we  should  say 
that  corundum  is  very  brittle,  because  it  yields  along  its  natural 
joints  with  ease;  and  we  should  characterize  the  diamond  as 
moderately  brittle,  because  it  can  be  cleaved  with  but  little 
force  ;  but  in  contrary  directions  these  substances  are  far  re- 
moved from  either  brittleness  or  toughness. 

Sulphur  and  the  sulphate  of  lead  are  very  brittle ;  carbonate 
of  lead,  red  silver,  grey  copper,  and  others,  are  moderately 
brittle,  and  easily  frangible  in  every  direction.  From  these, 
fragments  are  readily  detached  by  the  pressure  of  the  knife ; 
other  minerals  yield  only  to  a  blow  with  the  hammer ;  others, 
again,  are  said  to  be  tough,  because,  instead  of  breaking,  their 
particles  only  yield  to  the  force,  and,  by  sliding,  as  it  were,  over 
one  another,  suffer  depression  without  producing  fragments. 
Granular  selenite  is  considerably  tough ;  massive  hornblende 
is  very  tough.  In  using  the  hammer,  it  will  be  found  that  a 
smart  blow  from  a  small  one  will  produce  more  effect,  and  bet- 
ter surfaces,  than  a  heavy  blow  with  a  large  one. 

It  may  be  observed  that  most  of  the  porous  minerals,  and 
perhaps  there  are  few  which  are  not  so,  are  much  more  frangi- 
ble when  first  taken  from  their  native  bed  than  after  exposure. 
Of  this,  common  flint,  in  which  no  regular  structure  has  been 
observed,  is  a  remarkable  instance.  This  circumstance  is 
doubtless  owing  to  the  water  which  fills  its  pores  when  in  its 
native  place,  but  which  evaporates  on  exposure. 

Hardness, 

Hardness  is  a  very  useful  property  in  determining  minerals ; 
and  we  are  indebted  to  Professor  Mohs  for  a  scale  easily 
formed,  and,  at  the  same  time,  distinct  and  accurate.*  The 
means  of  applying  it  also  are  within  the  reach  of  every  miner- 
alogist.    It  consists  of 

1.  Talc,  of  a  white  or  greenish  color. 

2.  Rock-salt,  a  pure  cleavable  variety ;  or  gypsum  uncrya- 
tallized,  and  only  semi-translucent. 


•  liM  meUMid  here  alladed  to,  of  donoling  hardneM  b^  nambera,  is  due  to  an  oarltor 
MMralofMtt  Kirwaa,  who  eonatrvctod  a  acaie  aouMwhat  aunilar  to  it,  aa  may  be  seea  la 
bb  MiMcaiofj,  ToL  L  p.  38.    [Ah.  Eo.] 
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3.  Calcareous  Spar,  any  cleaTable  variety, 

4.  Fluor  Spar,  pTesentiug  guod  cleavage. 

5.  Apatite,  the  Asparagus  Stone  from  Saltzburg. 

6.  Adularia,  any  perfectly  cleavable  variety. 

7.  Rock-crystal,  limpid  and  transparent. 

8.  Topaz,  any  simple  variety. 

9.  Sapphire,  which  affords  sinoolh  cleavage  planes. 

10.  The  Diamond. 

As  the  degrees  of  hardnens  between  2  and  3,  5  and  6,  are 
not  proportionate  to  the  other  nuniberG,  Breiihaupt  haa  im- 
proved the  scale  by  introducing  between  these  numbers  two 
additional  expressions,  which  Dana  has  employed  so  as  not  to 
increase  the  number  of  uniis  of  comparison.  Thus,  foliated 
mica,  2'5;  scapolite,  5'S;  Breithaupt's  scale  consists  of  whole 
numl>ers,  or  of  twelve  individual  minerals,  whose  degrees  of 
hardness  regularly  increase. 

In  employing  the  above  scale,  we  endeavor  to  find  the  de- 
gree of  hardness  of  a  given  mineral  by  trying  which  number  of 
the  series  is  scratched  byil;  or,  still  better,  by  passing  with 
the  least  possible  force  the  specimens  under  comparison  over 
a  very  line  lile.  Every  person  will  observe  a  marked  diSer* 
ence  on  comparatively  trying  in  this  way  any  two  consecutive 
numbers  of  the  above  scale,  and.., by  a  little  experience  be  will 
soon  acquire  the  manual  skill  necessary  for  nice  discrimiDa- 

From  the  resistance  these  bodies  afford  to  the  file,  from  the 
noise  occasioned  by  their  passing  over  it,  and  from  the  quantity 
of  powder  lefl  on  its  surface,  their  mutual  relations  in  respect 
to  hardness  are  deducible  with  great  correctness.  When,  af- 
ter repeated  trials,  we  are  satisfied  which  member  of  the  series 
our  mineral  is  most  closely  allied  to,  we  say  its  hardness  (sup- 
pose  it  to  be  calc-spar)  is  equal  to  3,  and  write  aller  it  H.  z= 
3'0.  If  the  mineral  do  not  exactly  correspond  with  any  mem- 
ber of  the  series,  but  is  found  to  be  between  two  of  them,  we 
say  H.  =  3'5,  or  3'75,  if  it  approximate  to  the  higher  number. 
Care,  however,  must  be  taken  to  employ  specimens  of  each 
which  nearly  agree  in  form  and  size,  and  correspond  as  much 
aa  possible  in  the  shape  of  their  angles.  They  must  likewise 
possess  perfect  purity,  as  the  degrees  of  hardness  can  no  more 
be  correctly  ascertained  (ban  the  specific  gravity,  if  impure 
substances  are  made  use  of.  The  file  required  for  ihis  pur- 
pose should  be  cut  fine,  and,  if  possible,  of  the  hardest  steel. 
The  latter  properly,  however,  is  of  less  moment,  aa  it  is  not 
the  hardness  of  the  tool  with  which  we  are  lo  compare  that  of 
the  mineral,  but  the  relative  degrees  of  hardness  of  minerals. 
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which  are  to  be  ascertained  through  the  medium  of  the  file. 
(Introduction  to  Allan's  Manual,) 

Transparency. 

This  is  not  an  essential  physical  character,  inasmuch  as  the 
degree  in  which  light  is  transmitted  through  a  mineral  oAen 
Taries  greatly  in  the  same  substance,  and  even  in  the  same 
specimen.  In  description,  however,  a  mineral  is  said  to  be 
transparent  when  objects  can  be  distinctly  and  clearly  per- 
ceived through  it,  semi-tnmsparent  when  they  are  imperfectly 
seen,  translucent  when  they  are  scarcely  or  not  at  all  visible ; 
bat  when,  from  various  causes,  a  mineral  appears  not  to  suffer 
the  transmission  of  light,  we  may  perceive,  on  holding  it  be- 
tween the  eye  and  the  light,  that  it  is  translucent  on  the  edges ; 
when  this  does  not  exist,  the  substance  is  termed  opake. 

Lustre, 

Lastre  is  a  character  of  considerable  importance.  It  is  of 
several  kinds;  and  the  same  lustre  which  a  mineral  presents 
internally  is  usually  exhibited  throughout  the  species,  although 
in  crystallized  substances  it  often  differs  very  much  externcdly, 
even  on  the  same  specimen. 

That  which  is  peculiar  to  the  metals  in  their  pure  state  is 
termed  the  metallic  lustre;  this  belongs  chiefly  to  opake 
minerals,  such  as  plumbago,  among  amorphous  substances; 
and  specular  iron  and  grey  copper,  among  those  which  are 
crystallized ;  but  this  kind  of  lustre  is  not  equally  intense  in 
all  those  minerals  which  possess  it,  inasmuch  as  it  varies  from 
shining  to  dull.  In  some  minerals,  however,  there  is  a  species 
of  metallic  lustre  which  is  perceptible  only  when  the  substance 
is  held  towards  the  light  in  some  particular  direction,  as  in 
bronzite ;  it  is  then  termed  pseudo-metallic . 

Adamantine  lustre  will  be  better  understood  by  a  reference 
to  those  substances  to  which  it  belongs,  than  by  any  descrip- 
tion. It  exists  in  the  diamond,  some  varieties  of  corundum, 
in  sulphate  of  lead,  d&c.  It  belongs  only  to  such  species  as 
possess  a  greater  or  less  degree  of  translucency,  and,  being 
dependent  on  their  capabilities  of  reflecting  and  of  refracting 
light,  it  is  supposed  in  some  degree  to  depend  on  their  struc- 
ture. 

Pearly  lustre,  more  or  less  distinct,  is  peculiar  to  several 
species,  though  sometimes  only  in  a  particular  direction ;  it 
rarely  exists  but  in  lamellar  minerals. 
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included  in  it.  But  no  adequate  cause  has 
that  changeable  play  of  light  so  beautifully  d 
stone  and  chryaoberyl,  or  the  still  more  b 
ooble  opal  and  labradorite.* 

The  resinous  lustrr.  in  minerals  resembles 
Mrvable  on  the  rtaciiired  surlaces  of  resins; 
hibits  that  of  broken  glass:  these  belong  chii 
produced  by  fracture  in  directions  contrary 
lamine,  if  the  mineral  possess  regular  struc 
ties  of  pitchstone  are  instances  of  resinous, 
lustre.  Waiy  lustre  is  observable  in  leelile, 
BUrftces  of  which  possess  that  lustre  which  I 
wax  :  it  is  rarely,  if  e?er,  observable  where  rl 

When  no  particular  lustre  is  observable,! 
arises  from  the  mere  polish  of  the  natural  surf 
produced  by  fracture,  a  mineral  is  described  i 
intensity,  as  being  splendent,  shining,  glisleni 
ing!  but  a  glistening  or  glimmering  lustre  oi 
Irom  the  fractured  surfaces  of  some  minerals, 
those  surfaces  are  uneven,  and  consist  of  mi 
disposed  planes,  from  which  the  light  is  unequ 

In  the  absence  of  lustre,  a  mineral  is  desorib 

Si/stem  of  Colors. 

Color  is  also  a  character  of  considerable  ir 
discrimination  of  minerals,  and  it  was  one  of 
pal  characters  on  which  Werner  relied  in  esta 
But  it  is  impossible  for  the  memory  to  retain,  < 
nize,  all  the  n 
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h  by  Tarioufl  authors  to  express  the  ever-varying  haes  which 
we  discover  in  mineral  bodies.  Not  even  in  a  single  species, 
if  we  except  the  metals  and  metallic  oxides,  can  it  be  said  to 
poascas  any  uniform  shade,  since  the  emerald  itself,  in  which 
it  is  supposed  to  be  characteristic,  exhibits  several  varieties  of 
the  same  color.  And  it  would  obviously  be  absurd  to  quote 
color  in  floor  spar  as  one  of  the  most  characteristic  methods 
of  making  it  known  to  the  student,  as  scarcely  two  specimens 
can  be  found  in  which  it  agrees.  The  same  is  nearly  true  of 
amethyst,  in  which  the  oxides  of  iron  and  manganese  are  acci- 
dentally diffused  through  quartz,  of  which  it  is  a  variety.  In 
other  instances  we  have  varieties  of  a  mineral  under  names 
very  different  from  that  of  the  mineral  itself,  merely  from  the 
color,  as  in  prase  as  a  variety  of  quartz,  chrysophrase  of  cal- 
cedooy.  The  color  of  the  former  is  by  some  supposed  to  arise 
from  an  intimate  mixture  of  another  substance  in  the  mass ; 
that  of  the  latter  is  derived  from  a  metallic  oxide ;  and  these 
oxides  are  the  principal  coloring  matter  of  earthy  minerals,  the 
earths  being  all  white  and  colorless  when  chemically  produced 
in  a  pure  state. 

When  a  crystallized  mineral  includes  a  metallic  oxide,  or 
any  other  substance  which  produces  no  aiteraiion  in  the  crys' 
taUine  forms  assumed  by  the  mineral  in  its  pure  state,  such 
an  ingredient,  whether  it  be  the  coloring  matter  or  not,  is  con- 
sideral  to  be  only  accidental,  as  in  the  instances  just  mentioned. 

In  some  of  the  metalliferous  ores,  however,  where  it  depends 
on  the  nature  of  the  mineral,  and  is  therefore  nearly  uniform, 
color  constitutes  a  very  important  characteristic. 

Werner  described  all  minerals  under  eight  colors  which  he 
called  fundamental,  and  divided  into  two  classes,  Metallic  and 
Non-metallic.  The  late  Professor  Mobs  has  given  a  systematic 
arrangement  of  them  in  his  Treatise  on  Mineralogy,  which,  in 
an  abridged  form,  selecting  the  most  characteristic,  will  be 
here  adopted.  Taken  as  a  whole,  many  of  them  would  seem 
so  nearly  alike  as  to  be  of  no  essential  practical  use. 

The  Metallic  colors  are : 

1.  Copper-red.  5.  Silver^White. 

2.  Bronze^yellow,  6.   Tin-white, 

3.  Brass-yellow.  7.  Lead-grey. 

4.  Gold-yellow.  8.  Steel-grey. 

The  Non-metallic  are  the  following : 

WHITE. 

1.  Snow^hite.    Ex.  pure  White  Marble ;  Carrara  Marble. 


2.  Reiidish-Khite.      Ex.    several  varieties  of  Carbonate  of 
Lime  and  Quartz. 

3.  Yellowish-ahite.     En.  several  varieues  of  Quartz. 

4.  Grei/ish-tokite.     Ex.  Grauular  Limestone  arid  Common 
Quartz. 

5.  Grunish-wkite.     Ex.  Common  Talc. 

6.  Milk-uikitt,  white  somewhat  blue.     Ex.  Common  White 
Opal  and  Calccdony. 

1.  Bluishrgrnj.     Ex.  Splintery  Hornstone. 

2.  Pearl-grey,  grey  cnixed  with  red  and  blue.      Ex.  Sul- 
phate ofBarytes  and  Horn  Silver. 

3.  Sauikii-grey ,  grey  mixed  with  brown,  the  color  of  thick 
Bmoke.     ll  is  seen  in  Flint. 

A.  Grtcnhh-grty.     Ex,  several  varieties  of  Quartz,  Cat's- 
eye,  to. 

5.  Yelloinish-grty ;  may  also  be  seen  in  Flint. 

6.  Ash-grey,  a  mixture  of  black  and  white.     Ex.  Zoisile. 

1.  Greyish-black.     Ex.  Bnsall ;  Lydian  Stone. 

2.  Velvet-blark,  the  purest   black    color,      Ex.  Obsidian, 
Tourmaline,  or  Schorl. 

3.  Grtenisk-blark.     Ex.  varieties  of  Augite. 

4.  Brovnhh-black.     Ex.  Bituminous  Coal. 
&.  Bluiih-black.     Ex.  Earthy  Cobalt. 

1.  Blaekish-blue.     Blackish-blue.     Ex.  dark  colored  varie- 
ties of  Carbonate  of  Copper,  or  Malachite, 

2.  Azare-bbu,   bright   blue   mixed  with  a  little  red.     Ex, 
pale  varieties  of  Malachite,  and  bright  varieties  of  Lapis  Lazuli. 

3.  Violet-blue,  blue  mixed  with    red.     Ex.  Amethyst    and 
Fluor. 

4.  Lavender-blue,  blue  with  a  little  red   and   much  grey. 
Ex.  Lilhoraarge  and  Porcelain  Jasper. 

5.  Plum-blue;  seen  in  some  varieties  of  Sapphire  or  Corun- 
dum. 

6.  Prussian-blue,  the  purest  blue  color.     Ex.  brightest  va- 
lieties  of  Sapphire  and  Disthene. 

7.  Small-blue.     Ex.  varieties  of  Gypsum. 

8.  Indigo-blue.     Ex.  Phosphate  of  Iron,  or  Vivianile. 

9.  Durk-blue.     Ex.  Ceylanite. 

10.  Sky-blue.     Ex.  Sulphate  of  Sirontian. 
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1.  Verdtgris-green.     Ex.  Amazon  Stone,  or  Green  Felspar. 

2.  CyknuUne^een,  green  mixed   with   blue    and    grey. 
Ex.  Green  Mica,  and  rarieties  of  Talc  and  Beryl. 

3.  Mountainrgreen^  green  with   a  large  portion  of  blue. 
Ex.  Emerald,  and  rarietiea  of  Beryl. 

4.  Zseek-green,  green  with  a  little  brown.    Ex.  very  dis- 
Unet  in  Praae. 

5.  Emeraldgreen,  the  purest  green  color,  as  seen  in  Precious 
Emerald. 

6.  Apple-green^  light  green  with  a  trace  of  yellow.  Ex.  rery 
distinct  in  Chrysoprase. 

7.  Cfrass-green,    Ex.  very  distinct  in  Green  Diallage  and 
Phosphate  of  Uranium. 

8.  PiUaekuhgreen.    Ex.  Chrysolite. 

9.  Asparagus^een.    Ex.  Tarieties  of  Fluor  Spar  and  Phos- 
phate of  Lime,  or  Apatite. 

10.  BlackUhrgreen,    Ex.  Tarieties  of  Serpentine. 

11.  OKvegreen,     Ex.   Olivine,  Green  Garnet,  and  Pitch- 
stone. 

TSX.X.OW. 

1.  Sulpkur-yelUnD.    Ex.  Pure  Sulphur. 

2.  Straw-yelUno.     Ex.  varieties  of  Topaz. 

3.  Wax^yillow,  Ex.  Molybdate  of  Lead  and  Common  Opal. 

4.  Honey-yeUow,    Ex.  Carbonate  of  Lime  and  Fluor  Spar. 

5.  Lemonrydhw^  purest  yellow  color.     Ex.   Sulphur  and 
Oxide  of  Uranium. 

6.  Ochre-yeUaw.     Ex.  variety  of  Jasper. 

7.  Wine-yellow,     Ex.  Saxony  Topaz. 

8.  Orange-yellow,     Ex.  Molybdate  of  Lead,  from  Hungary. 

RKD. 

1.  Aurora-red,  red  with  much  of  yellow.     Ex.  some  kinds 
of  Native  Sulphur. 

2.  Hyacinth-red,     Ex.  Zircon  and  Hyacinth. 

3.  Blood-red,     Ex.  variety  of  Garnet  called  Pyrope. 

4.  Flesh-red,     Ex.  variety  of  Analcime. 

5.  Rose-red,     Ex.  Rose  Quartz. 

6.  Peachblossomrred,     Ex.  Sulphuret  of  Cobalt  and  Lepido- 
lite. 

7.  Cherry-red,     Ex.  Purple  Sulphuret  of  Zinc. 

8.  Brownish-red.     Ex.  Red  Chalk  or  Reddle,  and  Jasper. 

BROWir. 

1 .  Reddishrbrown,  brown  mixed  with  much  red.   Ex.  Blende 
and  Zircon, 
o 
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Clove-broicn.     Ex.  very  distinct  in  Axinite,  and  in  varie- 
ties of  Smoky  Quartz. 

3.  Hair-brQwn,  brown  with  a  tittle  yellow  and  grey.  Ei. 
Wood  Opal. 

4.  C/usnut-braujn.     Ex.  Egyptian  Jasper. 

5.  Yellowish-brown,  brown  with  a  great  deal  of  yellow.  Ex. 
Common  Iron  Jasper. 

6.  Wood-brown,  brown  with  yellow  and  grey,  the  color  of 
rotten  wood.     Ex.  varieties  of  Augite. 

7.  Blackhk-brown,  brown  with  a  great  deal  of  black.  Ex. 
Mineral  Resin  and  varieties  of  Bituminous  Coal. 

It  is  to  be  understood  that  the  color  of  a  mineral  is  deter- 
mined by  observing  the  interior  surface  presented  by  a  fresh 
fracture.  The  intensities  ofcolor  are  denoted  by  the  terms  dark 
or  deep,  light  or  pale.  Wheu  a  crystal  is  periecily  clear  and 
transparent,  it  is  said  to  be  colorless. 

FlezibiUty  and  F.lasticity. 

Flexibility  serves  as  one  among  the  distinctive  characters  of 
the  few  minerals  which  possess  it.  That  substance  is  said  to 
be  flexible  which,  being  bent,  does  not  of  itself  resume  its  for- 
mer shape,  but  continues  in  the  form  forcibly  ^iven  to  it. 
Tate  is  Hexible,  as  is  the  Cornish  phosphate  of  iron;  while 
that  of  New  Jersey  is  brittle.  Those  minerals,  on  the  other 
hand,  arc  termed  elastic  which,  after  being  bent,  spring  back 
to  their  former  position.  Mica  is  very  elastic,  and  may  by 
this  character  alone  be  distinguished  from  talc,  which  is  only 
flexible. 

Double  Refraction. 

Recent  discoveries  have  so  widely  extended  our  information 
on  this  subject,  that  any  adequate  explanation  of  its  details 
would  be  quite  unsuitable  in  this  place.  But  the  subject  may 
be  made  to  call  forth  the  interest  of  the  student  by  a  few  illus- 
trative examples  of  double  refraction,  as  exhibited  by  transpa- 
rent carbonate  of  lime,  or  Iceland  spar.  Select  a  transparent 
rhomboid  of  this  mineral,  and  place  it,  resting  on  its  terminal 
plane,  over  a  black  line  on  white  paper.  On  looking  through 
it,  in  all  directions  excepting  that  which  is  parallel  with  its 
shorter  diagonal,  a  double  image  will  be  observed:  —  one  by 
the  usual  refraction  of  the  light,  and  the  other  by  an  extraor- 
dinary refraction.  If  the  crystal  be  now  turned  around,  the 
Utter  image  will  appear  to  revolve  on  the  former.    If  placed 


DOUBLE   BBFBACTION.  Ixxi 

orer  a  cross  in  the  direction  of  its  longer  diagonal,  the  hori- 
zontal line  of  the  cross  will  appear  as  in  fig.  1.  If  turned  45**, 
the  image  will  appear  as  in  fig.  2.     If  turned  again  45°,  it  will 

Fig.L  Pig.  a.  Pig.  3.  Fig.  4. 
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appear  as  in  fig.  3.  If  again  turned  45°,  we  have  the  same 
figure  as  that  produced  by  the  first  revolution  (fig.  2).  If  now 
carried  to  the  full  half  circle,  we  again  produce  the  first  figure 
of  one  perpendicular,  and  two  horizontal  lines;  and  if  carried 
through  the  whole  circle,  all  the  same  phenomena  are  repeated, 
the  final  riew  of  the  cross  appearing  like  the  first  figure. 
In  all  doubly  refracting  bodies,  there  are  one  or  more  lines  or 
planes,  along  which  there  is  no  double  refraction,  or,  in  other 
words,  where  the  ordinary  and  extraordinary  rays  coincide,  as 
in  the  direction  of  the  shorter  diagonal  of  calcareous  spar,  just 
referred  to.  This  gives  rise  to  the  term  axes  of  double  refrac" 
iicn,  and  calcareous  spar  is  therefore  said  to  have  one  axis  of 
double  refraction.  As  the  ray  of  light  which  suffers  extraor- 
dinary refraction,  is  refracted  from  the  axis,  Iceland  spar  is 
said  to  have  a  negative  axis  of  double  refraction.  But  in  a 
crystal  of  quartz  it  is  refracted  towards  the  axis,  and  this  is  said 
to  have  a  positive  axis  of  double  refraction.  The  existence  of 
this  positive  axis  in  quartz,  was  first  noticed  by  M.  Biot,  and 
was  called  by  him  the  attractive  axis,  to  distinguish  it  from 
the  other,  which  he  called  the  repulsive  axis. 

From  the  examination  of  a  great  number  of  crystallized 
minerals,  Dr.  Brewster  has  discovered  that  those  which  have 
one  axis  of  double  refraction  belong  to  the  rhomboid,  the  reg^ 
ular  hezahedral  prism,  the  octahedron  with  a  square  base,  and 
the  right  prism  with  a  square  base ;  while  the  great  body  of 
crystallized  substances,  mineral  or  chemical,  have  two  axes  of 
double  refraction,  and  are  comprised  under  these  primary 
forms,  viz :  the  right  prism  with  its  base  a  rectangle,  a  rhomb, 
or  an  oblique  parallelogram ;  the  oblique  prism,  with  its  base  a 
rectangle,  a  rhomb,  or  an  oblique  parallelogram ;  or  the  rec' 
tanguUtr  and  rhomboidal  octahedron.  These  are  comprised 
under  the  prismatic  system  of  Mohs. 

The  connection  between  double  refraction  of  light,  and  the 
polarization  of  its  rays,  has  opened  a  wide  and  most  instructive 
branch  of  research,  and  is  calculated  to  have  a  most  important 
application  to  mineralogical  science.  It  has  engaged  the  at« 
tentioQ  of  some  of  the  most  eminent  philosophers  of  the  age. 
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Biot,  Ilerschel,  Brewster,  Freanel,  Malus,  and  Mitscherlicli. 

It  we  are  especially  indebted  to  Brewster  and  Fresnel  for  tbe 

discovery  of  those  more  extraordiaary  phenomena  which  have 

immediate  mineraJogical  bearing,  and  particularly  for  those 
which  characterize  the  crystals  of  aoalcime,  apophyllite,  glau- 
berite,  and  quartz.  Nothing  can  be  more  beautiful  than  the 
single  and  double  systems  of  colored  polarized  rings,  attended 
by  iheir  central  crosses,  which  the  former  has  discovered  in 
the  single  and  biaxial  crystals  of  various  other  minerals  and 
arlificiul  bodies,  all  of  which  have  been  so  ably  and  fully  illus- 
trated, and  the  laws  to  which  tliey  are  subject  explained,  in  his 
numerous  papers  published  in  the  Philosophical  Transactions, 
the  Edinburgh  Transactions,*  the  Edinburgh  Journal  of  Sci- 
ence, the  article  Optics  in  his  Encyclopedia,  and  that  of  Polar- 
ization in  the  Supplement  to  the  Encyclopedia  Brilannita. 
To  these,  and  the  two  numbers  of  the  Library  of  Useful 
KnotoUdge,  in  which  the  subject  is  very  familiarly  treated,  the 
reader  is  referred.  He  may  also  consult  with  much  advantage 
the  introduction  to  Allan's  Manual  of  Minrrahgy,  where  the 
structure  of  minerals  is  described  in  reference  to  their  double 
refraction. 

Touch.  —Taste.  — Odor. 

The  touch,  or  feel,  is  very  characteristic  in  a  few  minerals. 
Soapslone  is  unctuous  to  the  touch.  Chalk  is  said  to  be  meagre, 
being  dry  and  without  absolute  harshness.  It  is  principally  in 
these  two  respects  that  this  character  is  used  in  description. 

Taste  is  employed  as  a  discriminating  property  in  most  sa- 
line minerals,  of  which  water  is  a  solvent;  in  this  case  the 
palate  may  be  resorted  to  as  a  test  of  iheir  nature,  and  the  fol- 
lowing expressions  be  employed : 

1.  Astringent  for  the  taste  of  vitriol. 

2.  Sweetish  for  the  taste  of  alum. 

3.  Saline  for  the  taste  of  common  salt. 

4.  Alkaline  for  the  taste  of  carbonate  of  soda. 

5.  Cooling  for  the  taste  of  saltpetre. 

6.  Bitter  for  the  taste  of  Epsom  salt. 

7.  Urinous  for  the  taste  of  sal  ammoniac. 

8.  Sour  for  the  taste  of  sulphuric  acid. 

The  odor  of  a  mineral  is  a  character  of  very  restricted  use. 
When  awineatone  is  struck  forcibly,  or  rubbed  against  another 
and  a  harder  substance,  it  emits  n  peculiarly  foetid  odor ;  and 
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•ome  argillaceous  minerals  give  out  a  smell  of  clay  when 
breathed  upon.  Iron  pyrites  emits  a  sulphurous  odor  when 
itrongly  rubbed,  and  arsenical  pyrites,  under  the  same  circum- 
stances, emits  the  odor  of  garlic. 

J^reak. 

This  is  a  very  important  character.  The  color  of  a  min- 
eral and  that  of  its  powder  are  frequently  different;  and  as 
the  particular  hue  of  the  latter  is  most  easily  obtained  by  rub- 
bing or  streaking  the  specimen  under  examination  on  a  slab  of 
porcelain  biscuit,  the  color  of  the  powder  of  a  mineral  is  thence 
denominated  its  streak.  The  streak  of  white  minerals  is  usu- 
illy  white,  that  of  colored  ones  paler  than  the  mass ;  but  when 
it  corresponds  with  the  color  .of  the  mineral,  it  is  said  to  be 
mckamged.  This  is  a  more  constant  property  than  color,  and 
among  the  metals  (the  two  species  of  magnetic  ore,  for  in- 
stance) is  perfectly  characteristic. 

Adhesion  to  the  Tongue. 

This  character  depends  on  the  disposition  of  a  mineral  to 
imbibe  moisture.  Lithomarge  adheres  strongly  to  the  tongue, 
as  do  some  substances  which  are  supposed  to  be  in  a  state  of 
decomposition,  as  several  varieties  of  calcedony  and  opal. 

Mfignetism. 

This  character  is  confined,  with  little  exception,  to  some  of 
the  ores  of  iron,  amongst  which  there  are  very  perceptible 
degrees  of  difference  in  their  power  of  attracting  the  magnet ; 
dependent  on  their  several  states  of  oxidation,  or  upon  their 
being  constituted  of  iron  differently  oxidized.  Oxidulated  iron 
is  strongly  magnetic,  and  possesses  polarity ;  the  specular  is 
magnetic  in  a  less  degree;  and  red  hematite  is  sometimes 
feebly  so.  Carbonate  of  iron  is  considerably  magnetic.  Iron, 
cobalt,  and  nickel,  are  the  only  metals  which  possess  magnet- 
ism ;  and  whenever  other  substances  possess  this  property,  it 
arises  from  the  presence  of  iron. 

A  common  magnet  has  two  poles,  a  north  and  a  south.  If 
the  north  poles  of  two  magnets  be  brought  in  contact,  they 
repel  one  another,  and  the  same  effect  ensues  if  the  south  poles 
are  presented  together.  But  the  north  pole  attracts  the  south 
pole,  and  the  south  the  north ;  and  hence,  when  a  mineral  is 
presented  to  the  magnet,  which  attracts  the  one  and  repels  the 
other,  it  is  said  to  possess  polarity. 
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But  in  order  to  determine  thia  point,  it  is  advantageous  to 
employ  a  needle  of  feeble  power;  for  if  the  magnetic  power  of 
the  needle  be  greatly  superior  to  that  of  the  mineral,  the  latter 
will  attract  both  polea  of  the  magnet ;  which  has  been  explained 
in  thia  manner :  it  is  said  that  the  superior  power  of  tbe  nee- 
dle produces  in  the  mineral  a  polarity  contrary  to  its  own. 
Haiiy  rendered  very  small  degreea  of  magnetic  attractioD  in 
minerals  evident  by  the  following  method,  or  by  what  has  been 
called  double  magneli^m.  When  the  magnetic  needle  is  sus- 
pended on  its  point,  and  has  taken  its  position  in  ihc  magnetic 
meridian,  a  magnet  ia  placed  at  a  certain  distance  from  it,  its 
north  pole,  for  instance,  being  opposed  to  the  north  pole  of  the 
needle.  The  magnet  is  now  brought  towards  the  needle,  antil, 
by  the  mutual  repulsion  of  the  similar  poles,  the  needle  baa 
taken  a  direction  perpendicular  to  that  which  it  had  at  first. 
The  repulsion  of  the  magnet  is  now  in  equilibrium  with  the 
magnetism  o(  the  earth,  and  the  lettst  force  acting  on  the  nee- 
dle will  overcome  it.  According  to  the  observations  of  the 
late  Col,  Gibbs,  it  appears  that  light  has  great  influence  on 
the  magnetic  properly  of  protoxide  of  iron,  as  it  exists  in  the 
mine;  for  he  found  the  upper  parts  to  be  magnetic,  and  to 
possess  polarity,  while  the  lower  parts  showed  no  magnetism 
until  H^er  exposure  to  the  atmosphere  and  light.  Werner  is 
said  to  have  observed  the  a  a  me. 

Electricity. 

It  will  be  recollected  that  there  are  two  kinds  of  electricity, 
which  are  called  posilive  and  negative,  or  vitreous  and  resin- 
ous, according  as  they  are  produced  by  exciting  smooth  glass, 
or  any  resinous  substance.  It  will  also  be  recollected,  that 
when  two  bodies  possess  the  same  kind  of  eteclricily,  whether 
positive  or  negative,  they  repel  each  other;  but  if  one  possess 
positive  electricity  and  the  other  negative,  they  attract  each 
other. 

A  considerable  number  of  minerals  may  be  rendered  elec- 
tric by  friction  with  the  hand  or  woollen  cloth  ;  and  when  thus 
excited,  they  are  capableof  attracting  light  bodies,  or  of  moving 
a  delicate  electrometer. 

Among  the  minerals  which  are  capable  of  exhibiting  electric 
properties,  there  are  a  few  which  acquire  electricity  by  being 
heated,  either  by  simple  exposure  to  a  lire,  or  by  immersion  in 
hot  water.  But  those  substances  which  are  excited  by  heal, 
acquire  at  the  same  time  both  positive  and  negative  electricity ; 
but  so  separated  that,  on  whatever  part  of  tbe  mineral  the  pas- 
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iti?e  may  appear,  the  negative  will  be  foand  on  the  part  dia- 
metrically opposite.     Thus,  if  positive  electricity  appear  on 
one  side,  or  at  one  extremity  of  a  crystal,  negative  electricity 
will  exist  on  the  opposite  side,  or  at  the  other  extremity.     And 
it  is  very  remarkable  that,  in  crystallized  minerals,  excitable 
by  beat,  the  opposite  parts  of  the  crystal  on  which  the  two 
electricities  appear,  are  almost  always  different  from  each  other 
in  their  configuration,  or  number  of  sides,  although  similarly 
situated  in  reference  to  the  crystal  itself.     Thus,  if  it  be  a 
prismatic  crystal  of  tourmaline,  and  if  the  two  electricities  ap- 
pear at  the  two  extremities  or  summits  of  the  prism,  these  two 
summits  will  differ  from  each  other  in  the  number  or  situation 
of  their  planes.*    Most  frequently  that  part  of  the  crystal  which 
possesses  positive  electricity  presents  the  greater  number  of 
faces ;  and,  on  the  contrary,  when  a  crystal  does  not  become 
electric  by  heat,  the  opposite  parts  are  usually  similar.    Some- 
times certain  angles  or  faces  possess  positive  electricity,  while 
the  opposite  angles  or  faces  exhibit  negative. 

It  may  be  stated  as  a  general  fact,  with  very  few  exceptions, 
that  earthy  minerals  and  salts,  possessing  a  considerable  de- 
gree of  purity,  and  having  their  surfaces  polished,  acquire  pos- 
itive electricity ;  but  if  their  surfaces  are  not  smooth  and  pol- 
ished, they  acquire  negative  electricity,  as  is  the  case  with 
rough  glass. 

Combustibles,  the  diamond  excepted,  become  negatively 
electric  by  friction.  The  diamond,  whether  polished  or  un- 
polished, always  becomes  positive. 

The  Metallic  ores  are  usually  conductors  of  electricity,  with 
the  exception  of  some  metallic  salts,  which  become  positive  by 
friction.  The  influence  of  electricity  in  producing  crystals, 
and  even  entire  veins  of  metallic  bodies  in  their  rocky  reposi- 
tories, has  not  until  recently  been  investigated ;  but  we  are  now 
presented  with  very  convincing  proofs  of  such  an  influence.t 

*Tbe  different  configuration  of  the  opposite  part*  of  a  crystal,  exhibiting  the  two  kinds 
of  electricity,  has  been  sappoeed  to  be  a  nniform  fact.  But  more  extensive  observation! 
■eem  to  show  that  it  is  not  always  the  case.  Some  tourmalines  from  Pegu  and  Ceylon, 
which  possess  both  electricities,  appear  to  have  both  summits  perfectly  rojpilar  and  simi- 
lar. Another  exception  appears  in  the  dodeeahedral  crystals  of  boracite.  (Boumon, 
quoted  by  Cleaveland.) 

t  For  these  we  are  indebted  to  the  experiments  of  Fozj  Becquercl,  and  others,  by  which 
it  is  made  to  appear  that  these  veins,  ^e.  owe  their  origin  in  many  cases  to  the  electrical 
or  eleetro-cbemicaJ  agency  exerted  while  the  metals  were  held  in  solution  by  the  saline 
waters  which  percolate  the  rocks,  depositing  their  contents  according  to  the  electro-positive 
or  electro-negative  relations  snbsistini^  between  them  and  the  rock.  By  an  ingenious  arti- 
ficial contrivance,  imitating  the  conditions  which  are  supposed  to  exist  in  nature,  they  have 
prodoeed  crystals  of  native  copper,  of  red  oxide  of  copper,  and  various  oxides  and  solphu- 
rets,  exactly  like  those  which  are  found  deposited  in  the  regular  mineral  veins.  Tnete 
remits  most  bappilv  explain  several  hitherto  anomalous  facts  in  the  phenomena  of  mines, 
which  are  noticed  by  De  la  Beehe,  in  Mi  GoologictU  Survey  of  Cornwall,  Devon,  4tc  pp. 
380,  el  tef,    [Am.  £o.] 
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For  oboemng  the  electricity  of  nineials,  the  electrometer  is 
tlw  most  conrenient  instrumeat. 

Id  this  figure,  a  6  is  a  needle  cif  copper,  terminated  al  each 
esttttmilf  by  a  small  ball,  and  moving  vtry  easily  on  a  pivot  at 
tin  centre.     At  c  the  instrumeut  has  a  metallic  base.     U  a 


tninerol  which  has  been  eicited,  either  by  friction  or  heat,  be 
preseqled  near  to  one  of  the  balls,  the  needle  turns,  whether 
the  electricity  be  positive  or  negative ;  and  the  force  of  the 
electricity  may  be  estimated  by  the  distance  at  which  the  nee- 
die  begins  to  move. 

To  determine  which  kind  of  electricity  a  mineral  possesses, 
the  needle  must  previously  be  electrized,  either  positicely  or 
negatively ;  which  may  be  done  in  the  following  manner.  Let 
the  instrument  be  insulated  by  placing  it  on  li,  a  plate  of  glass 
or  resin.  Having  excited  a  tube  of  glass,  or  a  stick  of  sealing- 
wax,  place  one  finger  on  the  metallic  base  c  of  the  electrome- 
ter, and  then  bring  the  excited  glass  or  sealing-wax  e  within  a 
email  distance  of  one  of  the  balls  of  the  needle.  When  the 
needle  is  sufliciently  electrified,  first  withdraw  the  finger,  and 
then  remove  the  glass  or  sealing-wax.  If  now  an  excited  min- 
eral be  presented  to  the  needle,  they  will  repel  or  attract  each 
other,  according  as  they  possess  the  same  or  opposite  kinds  of 
electricity.  But  as  the  electricity  of  the  needle  is  known,  that 
of  the  mineral  may  be  determined. 

To  ascertain  the  electric  poles,  or  those  parts  of  a  crystal 
which  possess  contrary  electricities,  let  a  thread  of  silk  about 
one  fourth  of  an  inch  in  length  be  connected  to  one  extremity 
ofa  rod  of  sealing-wax,  which  must  then  be  excited.  To  this 
thread  of  silk,  which  of  course  is  negative,  let  the  sides,  angles, 
or  summits  of  the  mineral  under  examination  be  successively 
presented ;  and  the  attraction  or  repulsion  observed  will  indi- 
cate those  parts  of  the  crystal  where  the  two  electricities  reside. 

Sealing-wax,  when  rubbed  by  most  minerals,  becomes  nega- 
tive. There  are,  however,  a  few  minerals,  of  which  sulphuret 
of  molybdena  is  one,  which,  being  rubbed  on  sealing-wax, 
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commuoicate  to  it  positive  electricity.  In  these  experiments 
both  the  wax  and  mineral  should  possess  smooth  surfaces  of  con-^ 
siderable  extent.    {CieavelantTs  Mineralogy,  second  ed.  p.  65.) 

Phosphorescence. 

This  b  a  carious  property  rather  than  a  useful  character  in 
the  few  minerals  which  possess  it.  A  mineral  which  emits  a 
light,  either  by  heat  or  friction,  or  exposure  to  the  sun,  is  said 
to  be  phosphorescent.  Fluor,  and  particularly  that  variety  of 
it  termed  chlorophane,  is  an  instance  of  the  first,  and  a  variety 
of  blende  of  the  last ;  if  two  pieces  of  quartz,  or  of  the  calca- 
reous spar  from  Huel  Goet  in  Brittany,  be  rubbed  together, 
they  emit  sparks  of  light. 

This  character  is  of  the  less  importance,  because  it  does  not 
seem  to  be  essential  to  all  such  minerals  as  possess  it  even  in 
the  greatest  degree ;  for,  according  to  Bournon,  some  varieties 
of  floor  are  not  phosphorescent. 

The  light  emitted  by  phosphorescent  substances  is  extremely 
variable  in  respect  of  color.  The  best  mode  of  exhibiting  it 
in  those  which  become  so  by  heat,  is  by  first  pounding  them, 
and  then  ejecting  the  )>owder  on  a  shovel  not  quite  red  hot,  in 
a  dark  room.  Whatever  color  a  phosphorescent  mineral  may 
possess,  it  is  generally  lost  by  repeatedly  subjecting  it  to  heat ; 
and  the  property  of  phosphorescing  is  also  gradually  diminished, 
and  ultimately  destroyed. 

This  property,  however,  does  not  appear  to  be  dependent  on 
color,  or  even  connected  with  it,  since  the  most  perfectly  col- 
orless and  transparent  fiuor,  when  powdered  and  thrown  on 
live  coal,  emits  a  brilliant  blue  light. 

Specific  Gravity, 

Two  masses  exactly  corresponding  in  size,  but  consisting  of 
different  substances,  are  found  in  most  cases  to  disagree  in 
weight  If  the  weight  of  one  of  these  be  considered  as  unity, 
the  proportional  weight  of  the  other  is  termed  its  specific  grav- 
ity. For  example,  suppose  a  cube  of  water  to  weigh  exactly  a 
pound,  a  similar-sized  cube  of  calc-spar  will  weigh  two  pounds 
and  nearly  seven  tenths  of  a  pound,  a  sum  which  is  represented 
in  decimals  as  equal  to  2*7. 

This  is  one  of  those  physical  properties  which  are  extremely 
useful  in  acqairing  a  knowledge  of  the  inorganic  productions 
of  nature,  as  it  can  not  only  be  easily  ascertained  to  a  consid- 
erable degree  of  accuracy,  but  is  constant,  or  at  least  ranges 
within  very  narrow  limits,  in  minerals  of  the  same  species. 


htXTUi  GF£CIFIC   GRAVITV. 

The  instruments  used  for  ascertaining  the  specific  gravity 
Dr»uliJ  bodies,  are  the  hydrostatic  balance  and  the  areometer. 
The  former  allows  of  very  high  degrees  of  accuracy,  and  is 
Hiost  conveniently  used  in  the  following  manner:  —  One  of 
the  scales  of  a  very  fine  balance  being  elevated  considerably 
above  the  otiier,  a  small  hook  is  attached  to  its  lower  Gurface, 
from  which  a  watch-glass  is  suspended  by  means  of  a  hair  or 
a  fine  fibre  of  silk.  The  mineral  is  then  placed  in  the  watch- 
glass,  and  along  with  it  immersed  in  water.  Thus  the  differ- 
ence indicated  in  the  weight  of  the  mass,  before  and  after  its 
immersion  in  the  fluid,  amounts  to  the  weight  of  the  quantity 
of  water  displaced  by  ihe  bulk.  When  an  experiment  is  lo  be 
performed,  this  glass  is  immersed  in  water,  and  the  weight  of 
the  specimen  placed  in  the  elevated  scale  first  ascertained. 
For  instance,  a  piece  of  metal  is  found  lo  weigh  in  the  ele- 
vated scale  2'645  grains;  but  when  put  into  ihe  watch-glass 
and  immersed  in  water,  its  weight  amounts  only  to  0-295 
grains.  Then,  as  0'295  is  to  3645,  so  is  unity  to  the  specific 
gravity  of  the  metal,  which  in  this  case  will  be  found  to 
amount  to  8-9ti6. 

The  delicacy  of  the  hydrostatic  balance  occasions  it  to  be 
affected  by  the  slightest  current  of  air,  and  it  therefore  requires, 
when  used,  to  be  enclosed  in  a  glass-case.  For  this  reason,  in 
performing  common  experiments,  and  in  most  cases  for  obtain- 
ing the  required  results  with  quite  suHicient  accuracy,  the  areo- 


meter will  be  found  preferable.  This 
advantage  of  cheapness  and  porta- 
bility. Its  form  resembles  the  ac- 
companying figure.  The  body  con- 
sists of  a  hollow  cylinder  or  lube, 
Ihe  lower  portion  of  which  termin- 
ates in  a  point.  A  certain  quantity 
of  lead  is  melted  into  the  bottom  of 
this  at  D,  so  as  lo  give  it,  wlien 
placed  in  water,  an  upright  position, 
and  admit  at  the  same  time  of  a  por- ' 
tion  of  the  cylinder  rising  above  the 
snrface,  as  may  be  supposed  to  the 
line  p.  Weights  are  then  placed  in 
the  cup  A,  until  the  whole  instru- 
ment is  depressed  in  the  water  lo 
the  point  a,  marked  upon  the  wire 
index  which  supports  the  cup.  This 
gives  the  normal  or  standard  weight. 
The  mineral  under  examination  is 


also  Ihe 
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then  placed  in  the  cup  a,  and  so  much  of  the  weight  at  the 
same  time  removed  from  it,  as  to  raise  the  whole  again  to  the 
index-point  b,  marked  on  the  wire.  By  this  means  the  actual 
weight  of  the  specimen  is  obtained ;  but  when  it  is  removed 
from  the  cup  a,  and  placed  on  the  top  of  the  cylinder,  which 
is  a  little  bellowed  at  c,  the  instrument  will  be  found  to  rise 
considerably  in  the  water,  and  a  certain  weight  will  then  be 
requisite  to  depress  it  to  the  above-mentioned  point  b.  This 
last  weight  then  is  required  to  counterbalance  the  loss  sus- 
tained by  the  mineral  in  water,  and  is  equivalent  to  the  weight 
of  the  Tolume  of  water  displaced  by  the  mineral.  The  second 
weight  subtracted  from  the  Jirst  or  normal  weight,  leaves  the 
absolute  weight  of  the  mineral ;  the  second  weight  deducted 
from  the  third,  leaves  the  weight  of  an  equal  volume  of  water ; 
and  from  these  results,  as  on  the  former  occasion,  the  specific 
gravity  of  the  mineral  may  be  reckoned.  The  normal  weight, 
lor  instance,  is  twenty  grains ;  that  is,  it  requires  20*000  to 
depress  the  instrument  to  the  point  b.  Suppose  the  same  piece 
of  metal  as  in  the  former  experiment  to  be  used  :  it  is  placed 
in  the  cup  a  along  with  17*355  grains,  in  order  to  bring  the 
instrument  to  the  same  depth.  When  removed  from  the  cup 
A  to  that  at  c,  17*650  grains  are  found  requisite  to  produce 
the  same  effect.  And  now,  to  find  the  specific  gravity,  divide 
20-000— 17*355,  or  2*645,  by  17  650—17*355,  or  0*295, 
from  which,  as  in  the  foregoing  case,  the  specific  gravity  of 
the  mineral  will  be  found  to  amount  to  8*966. 

A  considerable  degree  of  attention  is  necessary,  both  in 
selecting  the  specimens,  and  in  performing  the  operation  of 
weighing.  The  minerals  intended  for  examination  require  to 
be  perfectly  pure ;  and,  previous  to  commencing,  the  greatest 
care  must  be  taken  to  remove  whatever  foreign  matter  may 
adhere  to  the  specimen.  AH  the  vacuities  or  empty  spaces 
are  to  be  carefully  opened,  or  the  mineral  broken  down,  not 
into  powder,  but  into  fragments ;  and  distilled  water  must  be 
used,  of  a  temperature  not  differing  much  from  60^  Fahrenheit. 
When  the  mineral,  during  the  process,  is  supposed  to  have 
absorbed  water,  the  weight  of  what  is  imbibed  may  be  ascer- 
tained by  again  weighing  the  mineral  in  air,  and  adding  the 
amount  to  the  first  term  of  the  proportion,  or,  what  will  gen- 
erally suffice,  it  may  be  varnished  before  being  subjected  to 
such  examination.*     {Introduction  to  Allan's  Manual,) 


*  Fluid  minenb,  and  Uiom  lighter  than  water,  are  few  in  number  Jind  rare.  For  meth- 
od* of  ohtaining  their  tpeeille  IfavHy,  nfoienee  may  be  had  to  the  Treatiae  on  Chemical 
Maoipaktioo,  hf  Paraday. 


U«  PSEDDOJIOflPHISM. 

Ps  rvdomorph  isnt. 

When  the  crystals  of  one  mineral  assume  regular  imitative 
shapes  of  the  crystals  of  another,  and  in  consequence  of  the  dis- 
appearance of  the  latter,  the  places  of  which  they  now  occupy, 
they  are  said  to  be  pseudomorphous.  They  may  hare  been 
formed  within  cavities  lefl  after  the  occupants  of  them  had 
been  removed,  or  upon  other  crystals,  which,  being  more  liable 
to  decomposition,  have  subsequently  disappeared.  The  latter 
is  probably  by  far  the  most  common  mode  of  their  formation. 
But  there  is  still  another  not  unfrequent  source  of  these 
pseudomorphs,  founded  on  the  gradual  replacement  of  the 
particles  of  one  mineral  by  those  of  another  possessing  some 
resemblance  to  it  in  chemical  constitution.  Thus  Oligisto- 
magnetic  Iron,  the  primary  form  of  which  is  a  rhomboid,  has 
been  observed  in  the  regular  octahedrons  of  Pleisto-magnetic 
Iron.  Here  the  octahedron,  without  any  change  of  external 
form,  has  assumed  the  character  of  a  new  species  by  the  addi- 
tional oxidation  of  its  iron,  the  whole  becoming  peroxide.  The 
oxides  or  salts  of  one  or  two  other  metals,  besides  several  earthy 
minerals,  show  similar  changes,  a  large  number  of  which  have 
been  described  in  a  most  interesting  memoir  on  the  subject, 
by  M.  Haidinger." 

Crystals  of  blue  carbonate  and  red  oxide  of  copper  are 
found  changed  into  L'reen  carbonate,  and  the  carbonate  is 
again  substituted  for  the  oxide  of  this  metal,  the  oxide  for  the 
sulphuret;  sulphnret  of  lead  is  substituted  for  phosphate,  and 
the  carbonate  for  the  oxide,  the  original  form  in  these  cases 
not  being  changed.  These  changes  are  oRen  but  partially 
advanced,  being  confined  to  the  surfaces  of  the  crystals,  while 
the  central  portions  retain  the  character  of  the  original  species, 
as  has  been  observed  among  the  crystals  of  phosphate  of  lead 
which  are  passing  into  the  sulphuret. 

Several  non-metallic  minerals  also  present  the  pseudomorphs 
of  other  species.  The  most  common  of  these  are  the  quartz 
imitations  of  carbonate  nf  lime  and  fluor  spar;  those  of 
serpentine,  steatite,  prehnite  and  carbonole  of  barytes  being 
less  common.  It  is  probable  that  many  substances  have  been 
called  pseudomorphons  which  are  not  so ;  and  ihe  uncertainty 
which  attends  the  recognition  of  those  which  are  truly  so,  arises 
from  the  absence  of  any  half-way  stage  in  the  formation  of 
these  crystals,  or  in  the  passing  away  of  those  whose  places 

Diatioo  o(  Mineral  SpFci^B,  dpppDdin;  opwi  G'laitujiJ  <?l»vr4 
ortbeSaTiilBKWI;arEiliDbiu^ToJ.ii.,p.;3i  u  BnsiUi^ 
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they  are  to  occupy.  Mr.  Brooke  (Art.  Mineralogy  in  the 
Encyclopedia  Metrapolitana)  has,  however,  recorded  a  single 
instaoce,  in  which  there  was  a  mould  in  preparation  for  a 
pseudomorphous  crystal,  from  which  a  part  only  of  the  mode), 
a  cube  of  fluate  of  lime,  had  been  removed,  leaving  in  the 
cavity  only  a  small  loose  nodule  with  an  irregular  and  smooth 
surface,  liike  that  of  partially  dissolved  salts.  We  have  also 
observed  precisely  the  same  appearance  in  the  beautifully 
smooth  and  regular  cavities  once  occupied  by  crystals  of 
apophyllite,  at  a  single  locality,  in  the  porous  amygdaloid  of 
Nova  Scotia.  Sometimes  nothing  more  remains  of  the  crystal 
than  a  little  powder  situated  in  one  corner  of  a  cavity,  now  and 
then  accompanied  by  the  deposition  of  a  few  silky  fibres  of 
mesotype.  Carbonate  of  lime  has  been  subsequently  infiltrated 
into  many  of  these  cavities,  but  in  none  of  them  has  it  taken  the 
complete  pseudomorphous  character,  having  only  deposited  over 
their  interior  surfaces  small  stellie  of  the  dogtooth  spar  variety.* 

Remarkable  instances  of  pseudomorphism  have  been  noticed 
in  Cornwall  by  De  la  Beche.  Carbonate  of  iron  had  covered 
cubical  crystals  of  fluor  spar  which  had  been  formed  in  bisul- 
phnret  of  copper,  and  had  disappeared,  leaving  cubical  cavities 
produced  by  the  crust  of  carbonate  of  iron.  In  these  cavities 
quartz  and  bisulphuret  of  copper  had  crystallized.  Here  we 
have  a  curious  series  of  events :  first,  the  crystallization  of  the 
cubes  of  fluor  spar ;  second,  carbonate  of  iron  incrusting  them ; 
third,  their  disappearance,  leaving  the  carbonate  of  iron ;  and 
fourth,  the  cubical  moulds  which  remain  have  been  filled  up  by 
quartz  and  bisulphuret  of  copper.  Many  of  the  cavities  were 
but  partially  filled.t 

Pseudomorphs  may  be  generally  distinguished  from  true 
crystals  by  the  want  of  regular  internal  structure,  or  suscepti- 
bility to  cleavage,  and  by  their  imperfect  exterior  finish ;  but 
there  are  cases  in  which  this  distinction  is  determined  with 
difficulty,  where  the  substance  possesses  all  the  characters 
of  true  crystals :  for  example,  the  cubes  of  quartz  found  at 
Rochette  were  so  perfect  as  to  be  mistaken  by  Haiiy  for  the 
primary  rhomboids  of  this  mineral.  It  is  not  improbable  that 
some  of  the  supposed  pseudomorphous  crystals  may  prove  to 
be  the  true  forms  of  the  mineral,  and  thus  be  classed  among 

*  W«  tbould  probably  have  had  regalar  paeudomorphs,  if  amr  other  formt  of  calcareouf 
•par  than  tJioae  oi  the  acalene  triaofular-planed  cfodeeahedront,  had  occurred  at  the 
locality.  We  know  that  certain  forme  of  the  tame  substance  are  peculiar  to  certain  dis- 
tricts of  conntrr,  and  even  localities  of  the  same  dbtrict;  and  hence,  perhaps,  we  are 
famiabed  with  the  explanation  of  the  phenomenon  here  alluded  to.  The  partiality,  if  we 
may  so  term  it,  which  the  forms  of  crvttalt  that  display  in  reference  to  locality,  ofien 
ooeefthemoetainfularfiietsin  tbaaelenceofMinentlofy.    [Am.  Ed.] 

fltpoct on  dM  Geology  ofCorawftU, fcc, p.  301. 


dimoqihous  bodies.     Sucli,  according  to  Dr.  Tamnau,  is  the 
cliaracler  of  the  serpcnline,  last  naoied  in  the  roUowing  table. 

Table  ahibiling  Ikr  principal  pseudomorphoui  mineralt  mentioned  by  Prof. 
Johnilan,  tcilh  Ihc  addilion  ofteneral  othern,  American  and  foreign- 


Nreuloi  Ocul 
Bili'ibombic 
Rifht  rhonibic 

Il««Dn.J  pr, 
E»Kuti  Otuh 

Becnlu  ocuh. 


Citbanatii  u^  Bujln 


M.T'a.b«II,Ch.(»^ 
»in,  Btiuuj.    [bV, 


Vuwiek,  N.  Y.    (Bm.) 


[rlfrn"^^!'-"''" 


Isomorphism. 

It  was  for  a  tong  time  supposed  (hat  minerals  which  consist- 
ed of  the  same  chemical  dements,  combined  in  the  same  pro- 
porliona,  would  always  exhibit  the  same  crystalline  forms. 
This  ivas  considered  by  Haiij  as  an  established  law.  But  it 
has  been  shown  by  Mitschcrlich,  that  some  of  these  elements 
may  be  entirely  absent,  or  he  replaced  by  the  same  number 
of  atoma  of  other  elements,  without  producing  any  change  ii 


the  form  of  the  crystal.  The  1 
Jish  is  thus  elated  :  —  "  The  sa 
way  produces  the  t 
nine  crystalline  form  is  indepe 
the  atoms,  and  is  determined  < 


position."     To  the  bodies  which  are  thus  capable  of  replacing 
each  other,  he  has  given  the  name  of  isomorphmis,  distinguish- 


iw  which  he  endeavors  to  estab- 
ne  numher  of  atoms  combined 
amc  crystalline  form,  and  the 
ident  of  the  chemical  nature  of 
ly  by  their  number  and  relaliv' 
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ing  the  character  of  form  by  the  name  of  isomorphism,  from 
Ufog,  equal,  and  fioff^rj,  shape.  By  some  writers,  those  ele- 
ments which  take  the  place  of  others,  have  been  called  vicari- 
9U5  —  an  expression  which  gives  a  perfect  idea  of  their  rela- 
tions to  each  other.  As  simply  stated,  the  most  important 
mineralogical  bearing  of  this  discovery  is  this :  that  however 
important  crystalline  form  may  be  regarded  by  some,  it  is 
no  indication  of  chemical  identity  in  the  character  of  species, 
and  will  not  suffice  to  distinguish  them  from  each  other.  As 
the  hardness,  specific  gravity,  comportment  before  the  blow- 
pipe, d&c,  of  a  mineral  are  aJso  dependent  on  the  nature  of  the 
substances  of  which  it  consists,  it  is  obvious  that  specimens  of 
the  same  ^^ecies,  from  different  localities,  may  appear  under 
characters  very  considerably  modified.  Examples  of  this  kind 
are  well  known  among  the  garnets,  and  the  minerals  now  in- 
cluded under  the  species  pyroxene  and  amphibole.  Among 
these,  there  has  been  a  remarkable  latitude  given  to  the  iso- 
morphic influence.  In  the  former,  consisting  essentially  of 
silicate  of  alumina  and  lime,  the  alumina  is  sometimes  almost 
entirely  replaced  by  an  equivalent  quantity  of  peroxide  of  iron, 
while  the  lime  is  exchanged  for  protoxide  of  iron,  or  for  magne- 
sia, the  crystalline  form  remaining  unaltered.  The  same  substi- 
tutions are  also  found  among  the  zeolites,  and,  again,  among 
several  of  the  metallic  ores.  It  has  been  supposed  to  be  a 
necessary  inference,  that,  in  all  cases  of  isomorphous  replace- 
ment, the  atoms  of  the  acids,  bases,  and  elementary  substances, 
possess  each  the  same  ultimate  form,  and  may  therefore  be 
substituted  for  each  other  without  altering  the  form  of  the 
crystalline  compound  into  which  they  enter  as  constituent 
parts.  This  inference  seems  confirmed  by  the  more  recent 
analytical  researches  of  some  of  the  ablest  chemists,  as  Rose, 
Bonsdorf,  Abich,  and  others,  though  it  is  still  not  admitted  by 
all  to  its  fullest  extent.  Another  very  important  conclusion, 
to  which  chemistry  leads  us,  is,  that  there  is  no  limit  to  the 
proportions  in  which  these  bodies  may  be  exchanged  for  each 
other  in  forming  isomorphous  mineral  species,  as  well  as  various 
artificial  salts. 

The  following  list  comprises  the  isomorphous  bodies  which 
play  the  niost  important  part  in  Mineralogy,  arranged  in  their 
several  groups,  and  to  which  we  shall  have  occasion  to  refer 
when  describing  the  species :  * 


•  Far  ft  nor*  •ztendftd  Ibt  of  Uomorahom  bodiei,  m«  Bfteond  lUport  of  the  Britiih 
Awciatkw  for  tte  Adv«aoeintBtor8«Miic«,Meoiid  ediOoni  p.  118,  Art.  by  Ph>C  Miller } 
pw  IB,  Alt.  bj  Prat  Johofttoa. 
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Lime. 

Proloxide  or  Manganese. 

Peroxide  of  Copper. 

Protoxide  of  Nickel. 

Protoxide  of  Lead,  in  P/umfiff-cafeiVt. 

Magnesia. 
Oxide  of  Zinc. 
Protoxide  of  Iron. 
Protoxide  of  Cobalt. 
Oxide  of  Cadmium. 

2 

3 

Polaah,  Soda. 
Ammonia. 

Titanic  Acid. 
Peroxide  of  Tin. 

4 

5 

6 

Baryiea,  Lime. 
Slronlian. 
Protoxide  of  Lead. 

7 

Arsenic. 

Phosphorus. 

Antimony. 

8 

Arsenic  Acid. 
Phosphoric  Acid. 
Antimonic  Acid. 
9 

Chlorine. 
Bromine. 
Iodine. 
Fluorine. 
10 

Sulphur. 
Selenium. 
Chromium. 
Manganese. 

Sulphuric  Acid. 
Selenic  Acid. 
Chromic  Acid. 
Manganic  Acid, 
11 

Alumina. 
Glucina. 

Peroxide  of  Iron. 
Deutoxide  of  Manganese. 
Protoxide  of  Cliromium. 
Titauiate  of  Protoxide  of  Iron. 

Sodium. 

Gold. 

Siker.» 

Dimorphism. 

The  peculiarity  which  some  aubatances,  of  the  same  detinite 
chemical  composition,  possess  of  crystallizing  under  forms  in- 
compatible with  each  other,  or  belonging  to  dilTerent  systems, 
was  at  lirst  supposed  to  interfere  with  the  general  taw  of  iso- 
morphism established  by  Milscherlich,  especially  when  coupled 
with  another  fact,  that  the  corresponding  angles  of  crystals 
of  the  same  substance,  were  found  to  fluctuate  in  one  or  two 
instances  nearly  a  degree  in  their  measurements.  But  it  has 
been  shown  by  Milscherlich  and  others,  that  these  may  all  be 
explained  without  doing  violence  to  the  doctrine  he  has  pro- 
mulgated.f  Substances  which  thus  assume  two  forms,  may  be 
simple  or  compound,  as  carbon  and  sulphur,  or  carbonate  of 

■  TTiltfioup  will  prabtbtf  be  fODiid  lo  idcluda  levpnt  other  electro-poi  it jto  metalL 
fSH  uiIeIi  Irr  PioC  Jslinttaa,  on  DinuHphout  IMici.  SsKnih  Rrpon  af  iha  Btlllih 
AbooIuJob,  p.lUiCnliui'lElDiiupUiirtABnUiln'iP'  I3Si  Kuia>i  dg,  p.  MS. 
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lime  and  bisulphuret  of  iron ;  they  are  said  to  be  dimorphous, 
from  dlg^  twice,  and  fJtog^tj,  shape.  The  most  common  is  car- 
bonate of  lime,  which,  when  seen  in  common  Iceland  spar,  is 
in  the  form  of  an  obtuse  rhomboid,  and,  when  seen  in  arra- 
gonite,  is  in  that  of  a  right  rhombic  prism.  One  form  of  bisul- 
phuret  of  iron,  or  common  iron  pyrites,  is  a  cube,  while  another, 
that  of  white  iron  pyrites,  is  a  right  rhombic  prism.  There  are 
several  other  minerals,  as  well  as  artificial  saline  compounds, 
which  present  analogous  phenomena.  Thus,  idocrase  and  one 
of  the  varieties  of  garnet  have  the  same  constituents  united  in 
the  same  atomic  proportion,  viz :  one  atom  of  silicate  of  alumina 
and  one  atom  of  silicate  of  lime ;  yet  the  former  crystallizes  in 
right  square  prisms,  and  the  latter  in  rhombic  dodecahedrons. 
Zoisite  and  meionite  also  agree  in  chemical  composition,  each 
consisting  of  two  atoms  silicate  of  alumina  and  one  atom  sili- 
cate of  lime;  but  one  has  for  its  primary  form  an  oblique 
rhombic  prism,  and  the  other  a  right  square  prism.  Among 
the  artificial  saJts,  biphosphate  of  soda  and  sulphate  of  nickel 
may  be  named  as  assuming  each  two  forms.  It  is  to  be 
observed  that  these  changes  in  crystalline  form  are  usually 
accompanied  by  a  remarkable  change  in  all  the  other  physical 
properties  of  the  substance,  such  as  hardness,  specific  gravity, 
optical  characters,  d&c.  as  is  the  case  with  the  minerals  above 
referred  to.  But  this  is  most  strikingly  shown  in  carbon, 
which,  in  the  form  of  the  diamond,  (regular  octahedron)  is  the 
hardest  known  substance,  and  in  the  form  of  graphite  or  plum- 
bago (regular  six-sided  prism)  is  one  of  the  softest.  The  cause 
of  this  singular  property  is  by  no  means  well  understood ;  but 
as  indicated  by  the  two  forms  assumed  by  sulphur,  it  would 
seem  to  depend  much  on  temperature,  and  the  time  allowed  for 
crystallization  to  take  place ;  for  Mitscherlich  obtained  by  arti- 
ficial means,  having  regard  to  these  two  circumstances,  crys- 
tals in  the  form  of  those  occurring  in  nature,  and  of  another 
form  incompatible  with  them.  lugenious  theoretical  explaua- 
tions  have  been  given,  and  the  student  is  referred  to  the  article 
already  named,  by  Prof  Johnston.  This  gentleman  has  added 
two  new  compounds  to  the  list  of  dimorphous  bodies,  viz :  car- 
bonate of  lead  and  chromate  of  lead ;  the  former  in  the  mineral 
called  plumbo-calcite,  occurs  in  rhomboids,  and  in  white  lead 
ore  in  the  form  of  right  rhombic  prisms :  the  latter  occurs  na- 
tive in  oblique  rhombic  and  right  square  prisms.  As  it  thus 
replaces  carbonate  of  lime  in  plumbo-calcite,  but  without  alter- 
ing its  form,  carbonate  of  lead  possesses  the  double  character 
of  Isomorphism  and  Dimorphism,  and  has  hence  led  to  the  term 
hodimarpkism.     Mr.  Brooke  has  added  another  —  sulphato-tri- 
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curbonate  of  lead —  whicli,  like  carbonate  of  lead,  presents  the 
two  distinct  forms  of  a  rhomboid  aad  a  right  rhombic  prism. 

The  number  of  dimorphous  mineral  bodies  now  amounts 
to  about  twenty.  It  is  probable  that  other  bodies  will  be 
discovered,  which  will  prove  to  be  Trimorphous,  and  even 
Polymorphous;  that  is,  possess  the  same  composition,  but 
three  or  more  incompatible  forms.  Facts  seem 
already  to  lead  to  such  a  result.  The  subject  is  one 
of  very  great  interest  in  mineralogy,  and  will  undoubtedly 
continue  to  be  investigated  by  those  who  have  already  added 
so  much  to  our  knowledge  respecting  it.  No  branch  of  the 
science  is  more  deserving  of  the  student's  attention.  As  the 
former  editions  of  this  work  contained  no  reference  to  this, 
nor  to  the  subjects  presented  under  the  two  preceding  heads, 
(an  omission  scarcely  to  have  been  expected  so  late  as  1S3T) 
the  American  editor  has  endeavored  to  state  the  must  important 
facts  in  relation  to  them,  though  their  omission  was  not  observed 
by  him  in  seaaon  to  be  supplied  in  an  earlier  part  of  this  intro- 
duction. 


CHEMICAL   CHARACTERS. 

Although  the  chemical  characters  of  a  mineral  ere  most  full; 
and  completely  understood  by  its  analysis,  there  are  other 
means  of  arriving  at  some  knowledge  of  its  component  princi- 
ples ;  and,  therefore, although  the  methods  about  to  be  described 
do  not  make  us  well  acquainted  with  all  that  is  to  be  known, 
they  serve  now  and  then  to  detect  an  important  ingredient,  and 
therefore  add,  by  very  simple  processes,  to  the  distinctive  char* 
acters:  the  means  are  chemical,  inasmuch  as  they  produce  a 
change,  or  partial  decomposition. 

Action  of  the  Blowpipe. 

To  acquire  the  use  of  this  instrument  is  at  first  somewhat 
difGcult,  but  it  is  indispensable  in  the  qualitative  examination 
of  minerals,  and  the  student  should  persist  in  his  trials  with  it, 
until  be  becomes  familiar  with  its  operations.  Its  effect  de- 
pends on  the  power  of  producing  a  constant  and  pretty  uniform 
stream  of  air,  and  as  this  current  is  not  supplied  at  once  from 
the  lungs,  but  is  forced  from  the  mouth  by  means  of  the  cheeks, 
the  difficulty  consists  in  inspiring  and  expiring  through  the  nose, 
while  at  the  same  time  a  constant  stream  is  kept  up  through  the 
Uowpipe.  The  mouth  being  tilled,  the  communication  between 
it  and  the  lungs  is  to  he  closed  by  a  peculiar  aclionof  the  tongue, 
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which  is  to  be  drawn  back  against  the  orifice,  while  the  lungs 
are  replenished  through  the  nose;  as  the  mouth  becomes 
empty  it  is  again  to  be  filled  from  the  lungs,  and  the  communi- 
cation closed  as  before,  while  the  lungs  are  filling  through  the 
nostrils.  The  best  mode  of  attaining  the  use  of  the  blowpipe 
is,  perhaps,  to  sit  down  to  it  with  no  other  object  at  first  than 
that  of  producing  from  the  flame  of  a  common  candle  a  steady 
stream  of  flame,  directed  towards  one  point;  taking  care  that 
the  wick  be  of  a  moderate  length,  and  the  top  of  it  bent  in  the 
direction  of  the  blast  The  best  blowpipes  are  formed  of  silver : 
those  made  of  brass  are  apt  to  get  out  of  order,  and  glass  does 
not  stand  the  necessary  heat  Several  have  been  introduced, 
bat  the  small  pocket  blowpipe,  in  three  parts,  contrived  by 
WoUaston,  will  be  found  the  most  convenient  for  use.  Those 
with  bulbs  in  the  middle,  are  awkward  instruments,  and  are 
now  but  seldom  used.  Voigt's  has  an  advantage  from  the  cir- 
cumstance that  its  beak  may  be  turned  round,  so  as  to  give  any 
degree  of  obliquity  to  the  flame.  Griffin's,  made  of  japanned 
tin,  is  a  very  fljood  instrument,  and  the  cheapest  that  has  been 
contrived.  The  annexed  figures  show  Wollaston's  blowpipe, 
with  the  three  parts  connected  and  ready  for  use,  and  with  the 


two  smaller  parts  inserted  in  the  mouthpiece,  for  carrying  in 
the  pocket  in  the  most  portable  form  possible. 

The  form  of  lamp  recommended  by  Berzelius  is  that  of 
which  the  figure  is  here  given.  It  consists  of  a  tin  plate  cyl- 
inder, one  inch  wide  and  four  inches  long.  The  wick-holder 
is  three  quarters  of  an  inch  across,  intended  for  a  flat  wick. 


A  screw  cap  is  made  to  fit  over  this  opening,  to  prevent  the 
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escape  of  oil  in  travelling ;  and  to  the  opposite  end  of  the  cylin- 
der a  small  ring  is  attached,  which  slides  up  and  down  the 
rod,  affixed  by  a  screw  to  a  retort  stand-bottom. 

If  fusion  be  Dot  in  all  cases  produced  by  the  use  of  the  blow- 
pipe, we  have  at  least  the  advantage  of  seeing  the  itupression 
made  by  very  powerful  heat ;  of  noting  the  appearances  and 
consequences  which  gradually  take  place,  and  which  often  are 
very  characteristic. 

It  will  be  observed  that  there  are  two  cones  of  flame  pro- 
jected from  the  pipe  ;  the  outer  yellow,  the  inner  blue  —  more 
properly  dssignated  as  the  oxidating  and  redwing  flames  of 
the  blowpipe.  The  heat  of  ihe  outer  cone  is  less  than  that  of 
the  inner,  and  the  most  inteose  heat  of  the  blue  flame  is  near 
its  point. 

One  is  called  the  oiidating  flame  because  at  that  point  sub- 
stances are  rapidly  barned  or  oTtdized,  and  the  other  the 
reducing  flame  because  in  consequence  of  the  excess  of  com- 
bustible matter  at  this  point,  the  oxide  of  a  metal,  if  a  metal 
be  employed,  ia  made  to  part  with  its  oxygen,  or  in  other 
words  is  reduced  to  the  metallic  state.  A  metal  may  thus  be 
oxidized  and  deoxidized  as  it  is  alternately  exposed  to  the  action 
of  the  two  flames.  The  reducing  flame  is  often  called  the 
deoxidating  flame.  These  effects  are  well  shown  on  oxide  of 
copper,  which,  if  it  be  exposed  to  the  reducing  flame,  loses  its 
oxygen  and  is  converted  into  metallic  copper ;  whilst,  if  the 
metnllic  copper  be  heated  at  the  point  of  the  outer  cone,  it  is 
again  oxidated  by  the  oxygen  of  the  atmosphere. 

The  substance  to  be  acted  on  ought  not  to  exceed  the  size 
ofa  grain  of  pepper;  for  if  too  large,  a  part  of  it  will  be  with- 
out the  focus  of  the  heat,  to  which  every  part  ought  to  be  sub- 
jected alike.  In  moat  cases  it  will  be  advantageous  to  expose 
the  mineral  at  first  to  the  heat  only  of  the  outer  flame. 

Various  methods,  depending  on  the  nature  of  the  mineral, 
must  be  employed  for  supporting  the  fragment  before  the  flame. 
Very  small  forceps  will  be  sufficient,  when  the  mineral  has  but 
little  fusibility.  For  substances  easily  fusible,  a  small  platina 
or  silver  spoon  may  be  employed.  It  is  important  that  these 
metallic  supports  should  be  very  small,  that  they  may  not  ab- 
sorb too  much  heat.  In  using  borax,  a  small  platinum  wire 
bent  up  at  the  end,  for  holding  the  substance  to  be  examined, 
is  usually  employed.  When  metallic  oxides  arc  to  be  reduced, 
a  piece  of  compact  charcoal  forms  the  best  support.  A  small 
cavity  is  made  in  the  charcoal,  in  which  even  minerals  in  a 
Htate  of  powder  may  be  conveniently  examined,  especially  if 
the  cavity  be  partly  covered  by  another  piece  of  charcoal. 
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Minerals,  while  exposed  to  the  action  of  the  blowpipe,  ex- 
hibit very  different  appearances,  which,  being  directly  before 
he  eye,  are  easily  ofa^rved,  and  should  be  minutely  described. 
Sometimes  their  color  is  changed,  or  entirely  disappears.  Some 
ninerals  decrepitate,  others  divide  or  exfoliate,  when  exposed 

0  the  flame.  Some  indurate  and  contract  their  bulk ;  others 
sffervesce,  or,  rising  in  little  blisters,  melt  with  intumescence. 

On  some  minerals  the  blowpipe  prcnluces  no  effect  whatever ; 
ithers  are  partially  fused ;  and  others  again  melt  with  facility. 
The  results  of  fusion  may  depend  in  some  degree  on  the 
ntensity  or  continuance  of  heat,  as  well  as  on  the  nature  of 
he  substance.  Some  minerals  by  the  action  of  the  blowpipe 
ire  merely  softened,  and  alter  their  shape;  or,  if  in  loose 
(rains,  they  become  agglutinated.     Others  are  converted  into 

1  kind  of  porcelain,  in  which  only  a  few  points  are  vitrified. 
Some  melt  into  a  sktg,  which  is  a  compact  substance,  contain- 
Qg  metallic  matter ;  others  yield  a  tumefied  mass,  or  are  re* 
laced  into  a  scoria,  which  is  light  and  porous ;  and  others 
(ive  an  enamel^  which  has  a  vitreous  aspect,  but  is  not  trans- 
parent; sometimes  the  enamel  is  only  superficial. 

Many  minerals,  when  melted,  yield  a  globule  of  perfect 
floss,  which,  in  different  substances,  has  various  colors,  and 
KMsesses  different  degrees  of  transparency.  Both  enamels  and 
(lasses  are  sometimes  porous  or  vesicular. 

These  and  all  similar  changes  must  be  carefully  noted,  even 
he  water  and  odor  evolved  during  the  experiment,  the  color 
rhich  some  minerals  communicate  to  the  flame,  their  phos- 
iborescence,  and  every  other  phenomenon  which  may  lead  to 
he  detection  of  elements  whose  presence  was  not  anticipated, 
IT  perhaps  even  suspected. 

^bolor  of  flame  is  a  character  of  much  importance.  Those  min- 
irals  which  communicate  a  yellow  or  greenish-yellow  tinge,  con- 
Ain  soda ;  those  giving  a  purple  or  crimson,  contain  lithia ;  those 
riving  a  yellowish^een  or  apple-green,  contain  barytes ;  while 
"ed  is  produced  by  the  presence  of  strontian,  and  faint  red  or 
riolet  by  that  of  potash.  To  observe  these  colors,  it  is  neces- 
tary  to  produce  a  small  and  very  clear  blue  flame,  because  a  large 
'agged  yellow  flame  overpowers  or  very  much  obscures  them. 

The  presence  of  water  is  determined  by  taking  a  small  crys- 
aI,  or  a  compact  piece  of  the  mineral,  of  the  size  of  half  a  pea, 
md,  heating  it  before  the  blowpipe,  or  over  a  spirit  lamp,  in  a 
tmall  glass  tube  closed  at  one  end,  or  in  a  narrow  glass  tube, 
me  fourth  of  an  inch  wide,  open  at  both  ends,  and  held  in 
he  flame  horizontally.  In  the  latter  case  the  water  gathers  in 
irofM  in  the  cold  part  of  the  tube,  on  both  sides  of  the  assay. 
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After  having  observed  tbe  alteration  which  the  substance 
uodergoes  by  the  mere  action  of  heal,  it  will  be  necessary  to 
examioe  what  farther  change  takes  place  when  il  is  melted 
with  various  &u%es,  and  how  far  i[  is  capable  of  reduction  lo 
ibe  Dietallic  stale.  Of  these  fluxes,  or  rc-agcnts,  as  they  are 
termed,  the  most  invaluable  for  their  respeclire  purposes  are 
the  three  proposed  (we  may  truly  say)  in  the  infancy  of  tbe 
science  by  Cronstedt.     These  are, 

1.  The  Carbonate  of  Soda,  which  ia  used  for  ascertaining 
by  its  means  whether  bodies  be  fusible  or  not,  and  for  assisting 
the  reduction  of  metallic  oxides. 

2.  Boraz,  which  is  employed  in  effecting  the  fusion  of  a 
great  number  of  substances. 

3.  Sail  of  Phosphorous,  or  microcosmic  salt,  a  compound 
of  phosphoric  acid,  soda,  and  ammonia,  which,  as  it  exhibits 
the  action  of  acids  on  the  assays,  is  particularly  applicable  to 
the  examination  of  metallic  oxides. 

There  are  of  course  a  variety  of  other  uses  to  which  each  of 
these  may  be  rendered  subservient,  and  of  which  the  skilful 
operator  with  the  blowpipe  will  soon  learu  to  avail  himself; 
but  as  in  some  cmcs  efiects  are  required  to  be  produced,  which 
do  nol  come  within  the  reach  of  any  of  them,  the  lesl-box 
should  also  coiilnin  compartments  fur  the  following  substances : 

4.  Oxide  of  C'opprr,  to  detect  the  preaeiioe  offnurialic  acid. 

5.  Iron,  in  ihe  slate  of  very  thin  wire,  for  ascertaining  the 
presence  of  phosphorus. 

6.  Tin,  in  the  form  of  foil,  for  promoting  reduction  in  the 
fused  vitreous  compounds. 

7.  and  8.  Gypsum  and  Fluor  Spar,  which,  when  well  dried, 
are  used  mutually  to  detect  each  other. 

9.  liisulphaU  of  Potash  and  Fluor,  mixed  in  the  proportion 
of  four  and  a  half  of  the  former  to  one  of  the  latter,  for  ascer- 
taining the  presence  of  boracic  acid. 

10.  Another  very  useful  re-agent  is  a  solution  of  the  Nitratt 
of  Cobalt  in  water,  which,  when  concentrated,  is  employed  to 
ascertain  the  presence  of  alumina,  magnesia,  and  oxide  of  zinc, 
affording  with  the  first  a  tine  azure  blue,  with  the  second  a 
pale  rose  color,  and  with  the  last  a  bright  green  color.  These 
effects  are  produced  by  simply  igniting  the  substances. 

It  is  unnecessary,  in  a  treatise  like  the  present,  to  enter  more 
at  length  on  the  subject  of  the  blowpipe.*     Suffice  it  to  say, 

*TbB  Comjnunil  BlowpEjic.Dr  Oij.K^rqc^n  Bluwpipo,  »  not  mnall;  0aiptD]'«c]  \a  iba 

AjI  to  wliDil  dT  urornL  and  prof  nitlTa  ■basrvilictQI ;  but  when  it  ii  dounblfl  la  jn*ll  ■ 
»CTT  rttnaaiy  lutnUnre,  Die  iiadenl  miii  vety  promiW  rpwrl  lo  it.  It  ku  by  miua 
gf  Itiu  iDiniiiieiit,  fint  invBDied  bj  Ui.  Han,  ibit  Fnt  Sitlinu  wu  guUsd  u  HbJ*et 
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thit  the  above  re-agents  are  of  the  highest  importance  in  the 
examination  of  metallic  minerals.  The  ores  of  the  difficultly 
redacibie  metals,  such  as  manganese,  cobalt,  chrome,  and  tita- 
niam,  are  characterized  by  the  colors  which  their  oxides  give 
to  glass.  In  all  these  cases,  therefore,  glassy  fluxes  must  be 
largely  employed,  both  to  dissolve  the  earthy  matter  with  which 
the  oxides  are  generally  combined,  and  to  furnish  a  body  with 
little  or  no  color  of  its  own,  which  may  receive  and  sufficiently 
dilute  the  inherent  color  of  the  oxide.     When  the  color  thus 

§  reduced  is  so  intense  as  to  appear  opake,  it  is  requisite  to 
itten  the  glass,  before  it  becomes  solid,  between  a  pair  of 
forceps,  or  to  draw  it  out  into  a  thread  at  the  instant  it  begins 
to  cool. 

A  description  of  the  comportment  of  each  species,  whea 
exposed  to  the  action  of  the  blowpipe,  is  given  in  the  body  of 
the  work,  under  their  respective  heads ;  and  for  further  instruc- 
tion, both  as  to  the  mode  of  performing  experiments,  the  phe- 
nomena presented,  and  the  results  afforded  by  them,  the  reader 
is  referred  to  the  excellent  work  of  Berzelius  On  the  Use  of  the 
Blowpipe  in  Chemical  Analysis,  as  translated  by  Mr.  Children, 
or  he  may  consult  a  small  treatise  by  Griffin,  on  Chemical  Man* 
^pmlatian  and  Analysis  hy  the  Blowpipe* 

Scale  of  the  JFusibiUty  of  Minerals. 

It  has  long  been  desirable  that  we  should  have  some  general 
standards  of  comparison  in  the  case  of  the  fusibility  of  miner- 
als, in  order  to  assist  in  their  easy  recognition  before  the  blow- 
pipe. We  are  indebted  to  a  late  Treatise  by  Von  Kobell  •  for 
a  scale  well  drawn  up,  consisting  of  the  following  minerals, 
whose  degrees  of  fusibility  are  in  a  decreasing  order ;  the  fusi- 
bility being  expressed  by  one  of  the  six  figures,  and  a  decimal 
fraction  which  marks  how  much  the  mineral  under  examina- 
tion seems  more  difficult  of  fusion  than  the  one  opposite  the 
fi^re,  without  equalling  the  next  succeeding  one  on  the  scale. 
Thus,  he  expresses  the  fusibility  of  Apatite  by  4*5,  meaning 
that  it  is  more  difficult  to  fuse  than  Strahlstein,  but  less  diffi* 
cult  than  Adularia. 

to  fiiaioa  rafasUuioe*  which  had  been  considered  ai  fixed  aad  inftiaible :  raoh,  for  exufr* 
pie,  ac  silezj  barjtes,  lime,  inafne«ia,  glucina.  A.c  These  retalta  are  among  the  most 
Driuiaot  aebieYementa  which  hare  been  recorded  in  the  hittory  of  leienoe  for  the  last  half 
eentory.  and,  in  tpeaJiinf  of  them,  it  ia  onlv  jast  to  add,  that  •imilar  reinlta  were  m^ar> 
r  obtained  bj  the  late  Dr.  Clarke,  of  Cambridte  Univenity,  &i£land,  and,  ai  it  k 
withoat  any  knowledge  of  what  Prod  Silliman  bad  done.    [Am.  £d.] 


*  lattmctioos  for  the  Diacriminatlon  of  Minerals  by  Simple  Cbeaaieal  Experiments,  bj 
Pranz  Von  Kobell,  Professor  of  Mineralogy  in  the  University  of  Munich.  The  work  haa 
bs«a  traasiaied,  and  published  as  one  of  tae  0iuiibeci  of  OrUBa't  floieDtifle  Miscellaay. 
&la^,1841.    [Am.  Ed.] 
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1.  Sulphurel  of  Antimony. 

2.  Nalrolitt.     (Mesolype.) 

3.  Almandine.     (Precious  Garnet.) 

4.  Strahlittin.     (Hornblende.) 

5.  Adularia.     (Moonstone,  or  Pureit  Felspar,) 

6.  DiaUage.     (Bronzile.) 

All  minerals  which  are  distincdy  fusible,  fall  within  the  first 
five  degrees  of  this  scale.  Those  which  range  between  five  and 
six,  may  be  considered  infusible,  either  when  the  pieces  sub- 
mitted to  trial  are  not  sufficiently  slender,  or  when  the  opera' 
tor  is  not  a  complete  master  of  the  blowpipe.  Von  Kobell  ob> 
serves  (page  ix)  that  one  great  advantage  of  the  scale  of  fusi- 
bility is,  that  it  facilitates  the  highly  useful  practice  of  com- 
parative  experiment.  Two  persons  operating  on  the  same 
mineral  may  sometimes  differ  as  to  its  degree  of  fusibility; 
but  when  a  person  tries  the  fusibility  of  an  unknown  mineral 
against  another  whose  fusibility  is  well  ascertained,  he  has  the 
advantage  of  a  5xed  point  of  comparison,  which  acts  as  a  check 
upon  erroneous  experiments,  that  might  otherwise  lead  to  false 
conclusions.  The  minerals  selected  for  this  scale  belong  to 
those  which  can  be  procured  without  much  difiiculty.  The 
analyst  should  be  provided  with  a  quantity  of  each,  split  into 
pieces  of  different  sizes  and  shapes,  from  which  lo  select  such 
■s  closely  agree  in  form  with  the  pieces  of  the  unknown  min- 
erals that  are  to  be  submitted  to  comparative  experiment. 
This  preliminary  comparison  of  the  form  of  two  essays  that  are 
to  be  tried  by  comparative  fusion,  is  the  more  necessary,  since, 
at  the  best,  the  determination  of  the  degrees  of  fusibility  of  a 
mineral,  can  only  be  considered  as  approximate  exactness. 

The  pyrognosiiccharaclerBofmany  of  the  species  described 
in  this  volume,  will  be  given  according  to  the  determination  of 
Von  Kobell.  The  letters  b  s  signify  before  the  blowpipe. 
Examples:  Zoiaite;  bb  it  swells  and  froths,  fusing  =  3  to  3'o. 
I^bradorile  ;  »  s  fuses  quietly  ^  3,  giving  a  pretty  dense  clear 
glass.  Tungsinte  of  Iron  ;  b  b  fuses  ^3  3,  to  a  grey,  often  crys- 
talline, bead.  I(  should  be  observed  that  when  the  characters 
by  Von  Kobell  are  different  from  those  which  have  been 
recorded  fiy  Phillips,  and  taken  from  Berzetius,  il  has  not  been 
thought  best  lo  make  any  change  other  than  in  the  forms  of 
statement.  Such  differences  do  exist,  and  they  are  probably 
owing  to  the  isomorphous  or  accidental  bodies  which  the  same 
mineral  from  different  localities  is  known  to  contain,  or  perhaps 
to  the  different  compactness  or  crystalline  arrange- 
ment among  the  particles  of  the  mineral. 
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Cupettaiion. 

Cupellation  is  an  operation  which  it  is  often  con?enient  to 
resort  to  in  separating  metals  which  have  a  weak  attraction  for 
oxygen,  as  gold  and  silver,  from  those  which  readily  pass  into 
the  condition  of  oxides.  Thus,  the  silver  which  is  always  con- 
tained in  galena,  may  be  separated  by  continued  exposure  of  the 
assay  to  the  action  of  the  blowpipe  until  the  sulphur  and  lead 
have  been  driven  ofil  The  silver  will  remain  in  an  extremely 
brilliant  globule  on  the  cupel.  This  cupel  should  be  about  one 
third  of  an  inch  in  diameter,  and  is  usually  made  of  bone  ashes, 
thoogh  pipe  clay  will  answer  the  purpose.  It  is  placed  in  a  cav- 
ity made  in  a  piece  of  charcoal,  and  the  assay  deposited  in  the 
small  hollow  upon  its  upper  surface,  the  heat  being  applied 
gradoally  at  first  In  this  way  silver  may  be  detected  in  the 
ordinary  pig  lead  of  commerce.  The  advantage  of  the  cupel 
over  a  simple  charcoal  support  is,  that  the  assay  is  likely  to 
become  imbedded  in  the  latter,  so  that  the  result  is  not  so 
readily  observed.  On  the  cupel  successive  fragments  of  the 
ore  may  be  sobjected  to  the  operation,  and  the  resulting  silver 
obtain^  in  a  globule  of  considerable  size.* 

Action  of  Adds, 

Although  complete  analysis  be  not  the  object  in  subjecting 
minerals  to  the  action  of  acids,  yet  we  may  thereby  obtain 
characteristic  information  in  regard  to  many  species,  especially 
the  acidiferous,  and  some  of  the  alkalino-eartby  minerals. 

In  this  process  it  will  often  suffice  that  a  small  fragment  of 
the  mineral,  or  a  portion  of  it  reduced  to  powder,  should  be 
placed  in  a  concave  receiver,  a  watch-glass,  for  instance,  and 
that  it  be  covered  with  diluted  acid ;  for  this  purpose  the  mu- 
riatic is  commonly  used,  but  the  nitric  or  sulphuric  is  some- 
times employed.  When  efiervescence  ensues,  it  is  important 
to  notice  the  rapidity  and  degree  of  efiervescence ;  in  some 
minerals  it  is  great  and  rapid,  in  others  slow,  and  not  very  ap- 
parent :  sometimes  the  solution  is  complete ;  sometimes  a  res- 
idue is  left,  and  occasionally,  as  in  some  of  the  alkalino-earthy 
substances,  the  mineral  becomes  gelatinous.  In  most  cases 
the  process  is  carried  on  at  the  common  temperature  of  the 
air ;  in  others,  by  the  application  of  a  gentle  heat. 

•  A«  a  ralwlitnte  for  Uie  onift]  eopeb  oTcbjr,  or  bone  mIim.  Prof.  Mather  (Am.  Jour,  of 
Set.  roL  xjxr,  p.  381)  r«eoiiuDe«d«  the  vse  or  thin  ■lipt  of  mica,  on  which  the  rabfUoeo 
to  be  esamiood  h  treated  in  the  «UBe  manner  by  oxidating  the  lees  permanent  metab 
with  wbieh  tlie  eihrer  or  gold  may  be  eomrfiined.  The  proeeea  is  not  quite  a«  ezpeditiona 
M  the  other,  but  it  ia  aa  effeetiTe:  aad  mtea  being  ahvaya  at  hand,  it  may  be  often  moat 
eoavewant  to  iMort  to  it.    [Am.  !».] 


XCIT  ELEHENTABr   SUBSTANCES. 

IteDce  it  will  be  concluded  that,  in  more  than  a 
the  consequences  or  the  action  of  acids  form  an  important  fea- 
ture among  the  characters  of  minerals. 

Elementary  Substances. 

It  forms  no  part  of  our  present  object  to  describe  the  manner 
in  which  the  chemist  pursues  his  researches.*  We  look  onlj 
to  the  results;  to  the  information  which  is  to  be  derived  from 
the  labors  of  the  chemist  in  regard  lo  the  number  and  nature 
of  all  the  chemical  elements  of  minerals  which  have  hitherto 
been  analysed. 

Minerals  have  been  considered  as  either  simple  or  com- 
pound. Strictly  speaking',  very  few  minerals  are  found  in  a 
simple  form  ;  for  if,  by  that  expression,  be  understood  the  ulti- 
mate elements  into  which  a  body  hns  been  resolved,  only  a  small 
number  of  the  native  metals  will  fall  within  that  definition. 
The  true  chemical  elements  which  constitute,  by  their  various 
proportions  and  modes  of  combination,  the  immense  variety  of 
mineral,  and  all  other  bodies  belonging  lo  our  globe,  so  far  as 
our  present  knowledge  of  them  extends,  amount  to  fifty-four, 
of  which  forty-two  are  metals.     They  are  the  following; 


.-1  1  -n     Chlorine.  ' 

H^/^"'      U3     Iodine.      I 
Hydrogen.  \  i. 

Nitrogen.    ^E-     p,„o,me.  ' 

Selenium. 


s  Sulphur. 
5-  Phosphor 
;     Carbon. 

Silicium. 


Order  1.  —  hoses  of  the  Alkalies  and  Earths. 
Potassium,  j  >»         Strontium.  Glucinium. 

Sodium.      >  ll         Calcium.  Yttrium. 

Lithium.     )r£.         Magnesium.  Thorium. 

Barium.  Aluminum.  Zirconium. 

Order  2.  —  Metals  wkieh  decompose  Water,  and  retain  Oxy- 
gen, at  a  red  heat. 
Manganese.  Tin.  Cobalt. 

Zinc.  Cadmium.  Nickel. 
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Order  3.  —  Metab  which  do  not  decompose  Water  at  any  tem- 
perature, and  whos0  Oxides  are  not  reducible  hy  heat. 

Arsenic.  Columbium.  Titanium. 

Chromium.  Antimony.  Tellurium. 

Vanadium.  Uranium.  Copper. 

Moljrbdenum.  Cerium.  Lead. 

Tungsten.  Bismuth. 

Order  4 — Bietals  whose  Oxides  are  reducible  by  a  red  heat. 

Mereurj.  Platinum.  Osmium. 

Silrer.  Palladium.  Iridium.* 

Gold.  Rhodium. 

It  is  not  within  the  province  of  this  work  to  give  any  thing 
more  than  a  brief  account  of  the  history  and  general  properties 
of  the  sabstances  here  enumerated.  For  further  information 
of  this  kind,  the  student  must  consult  the  latest  treatises  on 
Chemistry.  The  object  is  rather  to  make  known  the  atomic 
weights  of  their  leading  combinations  with  each  other,  as  minr 
eral  constituents,  and  to  give  the  symbols  by  which  their  com- 
position will  be  exfH'essed  in  the  formuls  employed  for  this 
purpose  in  the  subsequent  part  of  this  treatise.  The  atomic 
weights  are  given,  both  according  to  the  oxygen  and  hydrogen 
scale ;  in  all  cases,  however,  in  accordance  with  the  doctrine 
originally  advanced  by  Prout,  and  which  Dr.  Thomson  endeav- 
ored to  establish  experimentally,  that  they  are  all  simple  multp' 
pies  of  the  atomic  weight  ofhydrogen.f  For  more  convenient 
reference,  a  list  of  the  various  substances,  with  their  equivalents 
and  symbols,  will  be  given  after  the  conclusion  of  the  following 
descriptions,  containing  also  the  weights  as  determined  by  Ber- 
zelius ;  and  the  student  will  be  shown  in  what  way  the  several 
members  of  it  are  to  be  employed  in  calculating  the  atomic 
constitution  of  minerals  from  analysis.  Oxygen,  instead  of 
hydrogen,  being  taken  as  unity,  the  atomic  weights  of  bodies 
are  represented  by  a  number  which  is  eight  times  less  than  it 
would  be  were  we  to  adopt  the  latter ;  it  is  therefore  the  sim- 
plest and  most  convenient  for  practical  purposes,  and  has  hence 
been  preferred. 

*  To  Um  abora  list  of  elemeoUry  bodiai  moat  now  be  added  the  new  metal  Lantha* 
nhiM,  laftdj  djaeorered  bj  M.  Moiandar^  tboof b  at  preaent  little  ii  known  of  ita  oombi- 
■atioaa  km  tfaa  asuMral  kinfdooi,  nor  baa  ita  exact  place  been  aasifned  aroonf  the  metala. 
It  baa  only  boon  Iband  asMciated  with,  or  concealed  in,  Cerite.  or  Oxide  of  Ceriun ; 
wbevee  ita  aaaa  tram  the  GraelE,  to  eoneeaL  It  forma  two  oxiaea,  and  aeema  cloaely 
allied  to  Yttriom  and  Zirconium.  They  are  alao  combined  with  a  third  new  element 
(DidyBiam)  ftom  wbidi  aa  yet  they  iMva  not  been  entirely  aeparated.    [Am.  Ed.] 

t  Mare  reoaai  ozperinMnta,  by  aereral  diatiiuraiihed  chemiata,  may  now  be  adduced  in 
frwar  of  Or.  Proat^  idea,  aa  tboaa  by  Doaaa,  flarchaad,  and  Erdmann,  initituted  on  wa- 
tar,  euhoa,  ladMvertl  «f  th*  fMtt  lad  netatai    It  ia  nmuUd  by  Kaoo,  *•  thai  tte 
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never  yet  been  obtained  in  a  stale  of  complete 
iosulution.  Its  rnost  simple  form  is  that  of  an  elastic  fluid  or 
gas,  resembling,  in  mechanical  properties,  the  air  of  our 
atmosphere,  and  not  condensible  into  a  liquid  by  any  known 
degree  of  cold.  Oxygen  gas  was  first  obtained  by  Priestly,  in 
1774,  and  may  be  separated  by  heat  Trom  black  oxide  of  man- 
ganese, chlorate  of  potassa,  &c.  Its  specific  gravity,  that  of 
air  being  1  at  mean  temperature  and  pressure,  is  I'llll  ; 
hence  100  cubic  inches  weigh  34.60  grains.  Oxygen  unites 
with  some  bodies  slowly  and  imperceptibly;  with  others 
rapidly,  and  with  the  extrication  of  heat  and  light;  and  the 
resulting  compounds  are  sometimes  gaseous,  sometimes  fluid, 
at  others  solid.  In  the  compounds  thus  generated  new  prop- 
erties are  apparent ;  some  being  acid,  others  alkaline,  others, 
which  are  neither  acid  nor  alkaline,  being  called  oxides. 
Among  the  non-metallic  bodies,  hydrogen,  carbon,  and  silicon, 
are  those,  in  union  with  which  oxygen  is  most  abundantly  dit 
fused  through  the  mineral  kingdom,  under  the  forms  of  water, 
carbonic  acid,  and  silica.  Of  its  combinations  with  metals, 
the  most  universal  are  those  with  calcium,  aluminum,  and  iron. 
Oxygen  gas  constitutes  about  four  fifths  in  volume  of  the  air 
of  our  atmosphere,  to  which  it  imparts  the  property  of  being 
respirable,  and  supporting  combustion.  Its  combining  propor- 
tion, or  equivalent  number,  that  of  hydrogen  being  taken  as 
unity,  is  S ;  its  symbol  O.  But  oxygen  is  now  usually  made  the 
standard  to  which  all  atomic  weights  refer,  and  is  expressed  as 
either  I  or  100,  hydrogen  being  either  0125  or  125. 

CnLORtNE,  discovered  by  Scheele  in  1774,  is  a  gas  of  a  yel- 
lowish-green color,  not  capable  of  being  permanent  over  water, 
which  absorbs  twice  its  volume.  Its  specific  gravity  is  3'5, 
which  gives  7567  as  the  weight  of  100  cubic  inches.  It  is 
condensible  by  a  pressure  of  four  atmospheres,  into  a  yellow- 
ish liquid ;  is  not  respirable,  and,  if  breathed  unmixed,  pro- 
duces suffocation.  Ii  unites  with  an  equal  volume  of  hydrt^en 
gas,  giving  two  volumes  of  hydro-chloric  or  muriatic  acid,  which 
acid  is  absorbed  to  a  great  extent  by  water.  Chlorine  com. 
bines  also  with  most  of  the  metals,  with  some  exhibiting  the 
appearance  of  a  brilliant  inHammalion.  In  nature  it  exists 
inosl  abundantly  in  common  salt  (chloride  of  sodium),  which 


Jon.    Phillitui  hai  IsUly  tiiH|Hi 


diiciuiiiin  In' Eofbiid.  and  Oamu 


UbmlMrj  tiTll(ilvnKaiia,M.D.,p.333.    (Doblin  Mlioa,  IBIS.}    [An.  Ed. 


KON-METALLIC  BODIES.  XCYU 

oonUios  it  in  the  proportion  of  aboot  60  per  cent.  Its  equiv- 
alent namber  is  4*5,  oxjgen  being  reckoned  as  unity,  or  36 
bj  the  hydrogen  scale ;  its  symbol  Chi. 

loDiMB  was  discovered  in  1812,  by  M.  Courtois  of  Paris.  It 
may  be  ranked  among  mineral  products,  inasmuch  as  it  exists 
in  se^-wateTy  and  in  the  water  of  several  natural  springs.  The 
process  for  obtaining  it  is  too  complicated  to  be  described 
here ;  and  it  may  be  purchased  ready  prepared.  It  occurs  in 
shining  scales,  having  the  lustre  and  color  of  steel,  or  rather 
of  micaceous  iron  ore,  the  specific  gravity  of  which  is  4*948. 
It  is  crysiallizable ;  and  the  crystals  have,  for  their  primitive 
form,  a  rhombic  octahedron.  At  225^  Fahrenheit  it  fuses, 
and  al  34T*  forms  a  rich  violet-colored  vapor,  of  specific  grav- 
ity 8*7012;  hence  100  cubic  inches  must  weigh  269*84  grains. 
Iodine  possesses  an  exclusive  range  of  combination,  and  forms 
acids  both  with  oxygen,  hydrogen,  and  chlorine ;  but,  compared 
with  any  of  these  elements,  it  is  a  very  rare  production  of  na- 
ture. Its  equivalent,  oxygen  being  unity,  is  15*75,  or  126 
by  the  hydrogen  scale.    Its  symbol  is  I. 

BnoMUfB,  discovered  by  M.  Balard  of  Montpellier  in  1826, 
exists  in  sea-water  in  the  state  of  bromide  of  sodium  or  bromide 
of  magnesium,  but  in  very  minute  quantity ;  and  sparingly  also 
in  several  mineral  springs.  At  common  temperatures  it  is 
liqaid;  dark  red  by  reflected,  hyacinth-red  by  transmitted 
light ;  its  odor  is  strong  and  unpleasant,  its  taste  acrid.  At 
116*  Fahrenheit  it  boils;  between  0  Fahrenheit  and  — 4""  it 
congeals.  The  density  of  its  gas  is  5*54.  It  acts  powerfully 
on  animal  substances,  and  is  extremely  poisonous.  It  unites 
with  all  the  simple  bodies  that  have  been  enumerated,  snd  with 
the  metals,  forming,  with  the  latter  a  class  of  compounds  called 
hramidei.  Its  equivalent  is  9*75  by  the  oxygen  scale,  or  78 
by  the  hydrogen ;  its  symbol  Br. 

Flvorine  has  never  yet  been  obtained  insulated.  From 
anal<^y  it  is  believed  to  constitute,  with  hydrogen,  hydro-fluorie 
aciii^  which  was  first  described  by  Gay-Lussac  and  Thenard  in 
1810.  The  estimated  proportion  is  1  by  weight  of  hydrogen 
to  18'  fluorine,  which  number  therefore  expresses  its  equiva- 
lent. The  great  repository  of  this  element  in  nature  is  the 
mineral  called  jluor  spar,  from  which  hydro-fluoric  acid  is 
obtained  by  distillation  with  sulphuric  acid  in  a  leaden  vessel. 
The  acid  is  gaseous  over  mercury,  but  acts  powerfully  in  glass 
vessels,  which,  to  contain  it,  must  be  coated  internally  with 


bees'  wax.  The  gas  is  copiously  absorbed  b;  waier ;  and  the 
liquid  may  be  kepi  in  leaden  vessels  well  stopped,  at  tempera- 
tures  under  60°  Falirenheit.  A  strong  solution  corrodes  aod 
destroys  animal  substances  ;  and,  when  applied  to  the  human 
■kin,  produces  deep  ulcerations.  The  gas  unites  with  silica, 
and  forms  fiao-silicie  acid.  The  equivalent  of  fluoric,  or  hydro- 
fluoric acid,  (oxygen  being  1)  is  2.375.     lis  eymbol  is  Fl. 

Nitrogen,  or  Azotr,  is  not  known  to  ua  separately  in  a 
solid  or  liquid  form.  The  great  repository  of  it  h  the  atmos- 
phere, of  the  whole  volume  of  which  it  forms  about  four  fifths. 
It  was  discovered  by  Professor  Rutherford  of  Edinburgh,  in 
1772,  and  may  be  obtained  by  several  processes,  the  object  of 
most  of  which  is  to  take  away  the  oxygen  gas  from  atmospheric 
air.  It  is  a  colorless  gas,  incapable  of  supporting  respiration 
or  combustion ;  tasteless,  and  free  from  smell ;  its  specific 
gravity  0.972;  sparingly  absorbable  by  water;  and  in  its 
gaseous  state  not  disposed  to  enter  readily  into  combinations. 
It  is  the  base  of  nitric  acid,  an  acid  which  enters  into  the  com- 
position of  nitrate  of  poiassa  and  nitrate  of  soda,  both  found  in 
the  mineral  kingdom.  The  combining  number  of  nitrogen  is 
considered  by  some  chemists  to  be  14'00,  hydrogen  being 
unity;  or  r75,  oxygen  being  unity.  Its  symbol  is  N,  that  of 
nitric  acid  Nt. 

in  ils  simplest  form,  is  a  gas.  It  is  obtained  by 
iron  or  zinc  on  dilute  sulphuric  acid.  It  is  per- 
water,  destitute  of  color,  and,  when  pure,  of 
ameli;  combustible,  and  the  lightest  of  all  known  bi>die9,  its 
specilic  gravity  being  to  air  as  0.0687  to  I.  With  half  its 
volume  of  oxygen  gas  it  combines  and  forms  water;  with  an 
equal  volume  of  chlorine  gas  it  forms  hydrochloric  acid  ;  and 
it  composes  analogous  acids  with  iodine,  bromine,  and  fluorine. 
Its  presence  in  the  mineral  kingdom  is  therefore  very  exten- 
sive, perhaps  more  so  than  that  of  any  other  element  except 
oxyfifen.  Its  equivalent,  or  atomic  weight,  (oxygen  being  1)  is 
0-I25,  or  8  times  less  than  unity,  making  the  atomic  weight  of 
water  1125.  Bui  by  many  chemists  hydrogen  is  expressed  as 
unity,  and  oxytten  8,  the  equivalent  for  water  thus  being  9. 
Its  symbol  is  H.     The  symbol  for  water  is  HO,  or  Aq. 

Boron  is  an  artificial  product,  obtained  by  the  action  of 
potassium  on  boracic  acid,  which  acid  is  found  in  nature  both 
separate  and  in  union  with  soda-  Boron  is  a  dark  olive-colored 
solid,  possessing  neither  tasie  nor  odor ;  about  twice  the  weight 
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of  wtter ;  not  fusible  when  intenselj  heated  in  a  dose  Teasel, 
but,  when  exposed  al  the  temperature  of  600^  to  the  atmos- 
phere, taking  fire,  burning,  and  being  couYerted  into  boracie 
acid.  Chemists  differ  in  stating  the  atomic  weight  of  boron ; 
Dr.  Thomson,  from  data  furnished  by  himself  and  Davy,  fixes 
it  at  8,  or  the  same  as  oxygen,  according  to  which  the  atomic 
weight  of  boracie  acid  (I  eq.  base,  2  eq.  oxygen)  is  24.  Or 
oxygen  being  unity,  the  former  is  1  and  the  latter  3.  Sym- 
bols :  boron  B,  boracie  acid  B. 

CAKBoif.  In  its  ordinary  form  this  substance  is  best  repre- 
sented by  pure  anthracite  coal,  or  by  charcoal  obtained  fVom 
the  most  solid  kinds  of  wood.  But  in  the  diamond  it  exists 
in  perfect  purity.  It  is  highly  combustible,  and  has  exten- 
sive powers  of  combination.  When  burned  in  oxygen  gas,  it 
does  not,  under  circumstances  favorable  to  such  a  result,  alter 
the  Tolume  of  the  gas,  but  gives  precisely  an  equal  bulk  of  car- 
bonic acid  gas.  This  acid  gas,  if  pure,  has  the  specific  gravity 
1*5277;  baice  100  cubic  inches  47*262  grains,  a  specific 
weight  which,  in  some  subterraneous  places,  occasions  it  to 
occupy  a  situation  nearest  the  ground.  It  is  non-respirable, 
and  is  incapable  of  supporting  combustion.  Carbon  is  most 
extensively  diffused  through  the  mineral  kingdom,  especially, 
as  will  afterwards  appear,  in  the  compounds  of  carbonic  acid 
with  Tarious  bodies,  and  in  the  several  varieties  of  coal.  Its 
equivalent  is  6 ;  that  of  carbonic  acid  22 ;  or,  by  the  oxygen 
scale,  carbon,  0*75;  carbonic  acid  (1  atom  carbon  4-2  atoma 

oxygen)  =  2*75.    Its  symbol  is  C ;  that  of  carbonic  acid  C. 

SiucoN,  or  SiuciuM,  is  also  an  artificial  product,  obtainable 
from  the  earth  called  siUx,  or  stlica,  which  enters  into  a  very 
great  number  of  mineral  bodies,  and  in  large  proportions.  It 
was  discovered  by  Berzelius  in  1824.  At  first  it  was  consid- 
ered to  be  a  metal,  but  it  has  since  been  thought  to  bear  a 
more  striking  analogy  to  boron,  carbon,  6lc.  It  is  of  a  dark 
nut-brown  cdor,  without  any  metallic  lustre ;  incombustible  in 
air  or  in  oxygen  gas,  but  oxidizable  by  circuitous  methods, 
which  convert  it  into  silica,  now  more  properly  called  silicic 
add,  which  is  the  only  known  oxide  of  silicon,  and  constitutes 
a  number  of  minerals,  as  quartz,  calcedony,  amethyst,  opal, 
d&c  It  performs  the  part  of  an  acid,  uniting  with  several 
bases,  forming  silicates,  among  which  the  zeolite  minerals 
may  be  mentioned.  Silicon  resembles  boron  very  closely  in 
some  of  its  properties,  and  it  has  the  same  atomic  weight  with 
that  body.    Its  equivalent,  by  the  hydrogen  scale,  is  8 ;  that  of 
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■ilici  at  silicic  acid,  16.  The  equivalent  for  EilicB  is  tfaaa  3 
by  the  oxygen  scale,  and,  in  slating  the  compOBition  of  miner* 
■la,  it  will  be  denoted  eiraply  by  the  initial  S. 

Sllphiir  is  an  abundant  product  of  the  mineral  kingdom, 
not  only  in  a  nearly  pure  stale,  but  also  in  combination.  Aa 
met  with  in  commerce,  it  is  cliieQy  the  product  of  rolcanos; 
and  It  is  also  obtained  from  pyrites,  a  compound  of  iron  or 
copper,  and  sulphur.  Its  color  is  yelloiv;  ita  specific  gravity 
199  ;  it  begins  to  fuse  at  216°  F.,  and  becomes  more  and  more 
fluid  up  to  280°.  At  550"  or  600°  F.,  it  is  volatilized,  and 
gives  a  vapor,  the  specific  gravity  of  which  is  between  65  and 
ti'6.  This  vapor,  when  condensed,  forms  jiowrrs  of  lulphurt 
and  the  flowers,  when  melted  and  cooled,  become  roll  or  slick 
sulphur.  By  slow  cooling,  sulphur  takes  a  regular  crystalline 
form.  When  heated  to  !tOO°,  or  a  little  more,  in  the  open  air, 
It  takes  fire  and  burns,  with  a  blue  llarae  of  suffocating  smell. 
Sulphur  unites  with  oxygen  in  various  proportions;  but  its 
most  important  compound  with  that  basis  is  sulphuric  acid,  in 
which,  in  combination  with  various  substances,  it  ia  very  com- 
mon in  the  mineral  kingdom.  With  hydrogen  it  forms  sul- 
phuretted hydrogen  gas,  a  natural  product;  and  with  the  met- 
ala  it  constitutes  the  important  class  of  mineral  compounda 
called  sulphurets.  Its  equivalent  n 
scale  is  16;  that  of  the  acid  ia  40, 
unity,  the  equivalent  of  the  former  i 
;  the  acid,  SI. 


mber  by  the  hydrogen 
Reckoning  oxygen  as 
'i  2,  of  the   latter  5. 


Symbols :  sulphur 

Selbmum,  first  made  known  fay  Berzelius  in  1818,  is  rather 
a  rare  substance.  It  was  first  obtained  from  some  varieties  of 
Swedish  iron  pyrites,  and  has  since  been  found  combined  with 
lead,  cobalt,  silver,  mercury,  and  copper.  Its  chemical  habi- 
tudes approach  most  nearly  to  those  of  sulphur,  from  which, 
however,  it  is  readily  distinguishable.  It  has,  when  in  mass, 
a  metallic  lustre  and  the  aspect  of  lead  ;  and,  when  pulver- 
ized, exhibits  a  deep  red  color  ;  its  specific  gravity  is  4-3;  at 
212°  F.  it  soflens,  and  may  be  drawn  into  fine  threads,  which 
are  red  by  transmitted  light.  It  becomes  fluid  a  little  above 
212°,  and  at  650°  is  converted  into  a  deep  yellow  vapor.  It 
unites  with  oxygen  in  three  portions,  forming  oxide  of  aele- 
nium,  aelenious  acid,  and  selenic  acid  ;  the  latter,  consisting  of 
1  equivalent  base  and  1  of  oxygen,  occur  in  combination  with 
several  metals.  Its  equivalent  by  the  hydrogen  scale  is  40 ;  bjr 
the  oxygen  scale,  5 ;  that  of  selenic  acid  is  64  and  8.  Sym- 
bols: selenium,  Sel ;  selenic  acid,  Sel. 
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Phosphorus  is  an  artificial  solid,  obtained  most  abondantlj, 
bj  a  circuitous  process,  from  bones,  but  also  derivable  from 
the  mineral  kingdom.  It  is  fusible  at  108^  F.;  volatile  at 
S5ff.  It  is  bighlj  combustible,  both  in  air,  in  oxygen  gas, 
and  in  chlorine.  According  to  the  proportion  of  oxygen,  it 
forms  different  acids ;  and  one  of  these,  the  phosphoric  acid, 
in  unioQ  with  lime,  exists  in  the  mineral  kingdom.  It  unites 
also  with  hydrogen.  Its  equivalent  by  the  hydrogen  scale  is 
16;  by  the  oxygen,  2;  that  of  the  acid,  36,  3*5.    The  sym- 

bol  for  phoq>horus  is  Ph ;  that  for  the  acid  is  Ph. 

II.  —  METALS. 
OKOBK     X. 

Potassium  was  discovered  by  Sir  H.  Davy  in  1807.  It  does 
not  exist  in  nature  as  a  metaJ,  but  is  obtained  by  artificial 
methods,  all  of  which  have  in  view  the  decomposition  of  pot- 
ash or  potassa.  It  is  soft  and  solid  at  common  temperatures, 
and  yields  like  wax  to  pressure ;  it  begins  to  melt  at  70^,  and 
is  quite  fluid  at  150^  F.  It  rises  into  vapor  when  heated  in  a 
vessel  from  which  atmospheric  air  is  excluded.  In  color  and 
lustre  it  resembles  quicksilver ;  is  quite  opake ;  conducts  heat 
and  electricity,  and  has  the  specific  gravity  0*865,  or  it  is  con- 
siderably lighter  than  water.  It  is  highly  oxidable,  and  even 
takes  oxygen  from  water,  on  the  surface  of  which  it  bums 
with  a  bright  flame  by  a  succession  of  explosions.  Its  equiva- 
lent is  5,  which,  uniting  with  one  equivalent  of  oxygen,  forms 
protoxide  of  potassium,  or  potash,  a  substance  which  enters 
into  the  composition  of  a  large  number  of  minerals.  The 
symbol  is  K,  the  first  letter  of  Kalium,  by  which  name  it  has 
been  distinguished  by  foreign  chemists. 

Sodium,  in  its  external  properties,  resembles  potassium ;  but 
it  has  greater  specific  gravity,  viz :  0*972.  It  fuses  at  200^ 
F.,  and  is  not  volatilized  by  a  heat  under  redness.  When 
united  with  oxygen  in  the  proportion  of  3  by  weight  to  1  oxy- 
gen, it  constitutes  soda,  also  an  important  ingredient  of  several 
mineral  substances,  such  as  the  ^loride  and  the  carbonate, 
and  in  several  of  the  varieties  of  zeolite.  Its  symbol  is  N, 
from  Natrium,  the  name  given  to  it  by  German  chemists. 

Ltthium.  The  oxide  of  this  metal,  Kthia,  was  discovered 
by  M.  Arfwedson  in  1818,  in  the  mineral  called  petalite ;  and 
it  has  since  been  extracted  from  spodumene,  lepidolite,  and 
some  kinds  of  mica,  and  also  from  the  waters  of  Carlsbad,  by 
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Berzelius.  From  liihia,  the  metal  is  obtained  by  deoxidizing 
processes;  but  if  placed  in  contact  with  air,  it  returns  to  ihe 
of  liihia  too  rapidly  to  admit  its  accurate  examination. 
In  its  obvious  properties,  lithia  approaches  to  potassa  and  soda, 
but  has  a  greater  neutralizing  power,  and  its  salts  tinge  the 
flame  of  the  blowpipe  of  a  red  color.  It  attacks  platinum 
when  fused  upon  it,  leaving  a  yellowish  trace.  The  equivalent 
of  lithium,  as  given  by  Thomson,  is  0'75;  Lithia,  1-75.  The 
symbol  is  L. 

Bariuu,  Barytes,  the  source  ofbarium,  a  metal  which  can 
only  be  got  by  chemical  operations,  was  discovered  by  Scheele 
in  1774.  Barium  haa  a  dark  grey  color,  and  a  lustre  resem- 
bling that  of  cast  iron.  It  is  much  denser  than  water,  and 
even  than  sulphuric  acid.  It  attracts  oxygen  with  avidity,  and 
is  reconverted  into  barytas,  which  is  the  protoxide,  and  the  only 
oxide  which  concerns  us  as  mineralogists;  the  equivalent  of 
which  is  9*5,  that  of  barium  being  S'5.  The  symbol  for  the 
metal  is  Ba. ;  that  of  barytes  Br. 

Barylea  is  pretty  extensively  diffused  through  the  mineral 
kingdom,  chiefly  in  combination  with  the  carbonic  and  sul- 
phuric acids,  as  witherite  and  heavy  spar, 

Strontiitm.  The  source  of  this  metal,  which  does  not  exist 
as  such  in  nature,  is  slrontian.  The  carbonate  of  that  earth 
was  first  accurately  examined,  and  the  peculiarities  of  its  earthy 
base  established,  by  Professor  Hope  of  Edinburgh,  in  1792, 
Little  is  known  of  the  properties  of  strontium  in  its  metallic 
form  ;  but  it  is  white,  solid,  harder  than  potassium  or  sodium, 
according  to  Prof.  Hare ;  much  heavier  than  water,  and  bears  a 
close  resemblance  to  boron.  When  exposed  to  air  or  water  it 
absorbs  oxygen  and  is  converted  into  strontian,  which  consists 
of  one  atom  metal,  5  5,  and  one  atom  oxygen,  l,  =  <i5.  The 
combining  proportions  are  therefore  5*5,  strontium;  6*5, 
Btrontian.  The  symbol  of  strontian,  which  alone  concerns 
mineralogy,  is  Str.  In  nature,  the  carbonate  and  sulphate  of 
Btrontia  are  not  very  uncommon  productions. 

Calcium,  the  metallic  base  of  the  well-known  earth  lime, 
has  been  obtained  only  in  very  small  quantities,  and  its  prop- 
erties have  not  been  accurately  investigated.*  It  is  of  a  whiter 
color  than  barium  or  strontium,  and  is  rapidly  converted  back 
B^ain  into  lime,  or  protoxide  of  calcium,  composed  of  1  atom 

•PmC  Uin.aC  PhiUdclahin,  bjma  improrH  piooiw,  liM  Iwm  >Mb  m  obUin  llii(,uii 
Ua!r  Dhuuuriflio pinpnllH.   a«i  An.  Jen.  sfaoin«,iiid.uiTii,)hn.    (Aa.  Bo.] 
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oxjgen,  1  atom  base.  This  oxide  forms  a  very  large  propor- 
lioD  of  the  crust  of  our  globe,  chiefly  in  the  shape  of  carbonate 
of  lime,  which  constitutes  whole  mountains  and  extensi?e 
strata ;  and  also  of  sulphate  of  lime.  Lime,  it  is  well  known, 
beats  Tiolentlj  on  the  addition  of  water;  is  sparingly  soluble 
in  that  fluid ;  has  an  alkaline  re-agency,  and  enters  into  ener- 
getic combination  with  a  great  variety  of  bodies.  It  forms  an 
essential  ingredient  in  a  large  number  of  simple  crystallized 
minerals.    The  symbol  for  lime  is  Cal ;  its  equivalent  3*5. 

Magnesium  was  discovered  by  Black,  1775.  Its  oxide, 
mutgnesia,  is  pretty  extensively  difiused  as  a  constituent  of  min- 
eral bodies.  The  chief  natural  compounds  of  magnesia  are 
with  sulphuric,  muriatic,  silicic,  and  carbonic  acids ;  and  with 
alumina  and  other  earths.  It  forms  an  atomic  combination 
with  water,  or  a  hydrate,  which  occurs  in  the  native  state. 
The  equivalent  of  the  metal  is  1*5;  that  of  its  only  oxide^ 
magnesia,  2*5,  of  which  the  symbol  is  Mg. 

Aluminum,  discovered  by  Magraff,  1754,  is  the  metallic 
base  of  ahtmina,  or  pure  argillaceous  earth  or  clay,  than  which, 
few  substances  are  more  extensively  diffused  throughout  the 
mineral  kingdom.  Aluminum  was  first  artificially  obtained  by 
Wohler ;  it  presents  the  appearance  of  a  grey  powder,  very 
similar  to  that  of  platinum.  It  requires  an  intense  heat  for  its 
fusion,  and  shows  a  feeble  affinity  for  oxygen,  so  far  as  is  indi- 
cated by  direct  combination.  Alumina  is  viewed  by  Berzelius 
and  others  as  a  sesqui-oxide,  consisting  of  two  equivalents 
aluminum,  and  three  of  oxygen ;  but  Dr.  Thomson  makes  it 
to  consist  of  one  atom  of  each ;  its  equivalent  being  225.  Its 
symbol  is  Al.  In  its  purest  crystallized  form,  alumina  consti- 
tutes sapphire  and  ruby,  two  of  the  hardest  gems.  Like  silex, 
though  in  but  few  instances,  it  acts  the  part  of  an  acid  in  min- 
eral combinations,  and  forms  dhtminatts. 

Glucinium.  Its  source,  glucina^  was  identified  as  a  distinct 
earth  by  Vauquelin  in  the  year  1798.  At  first  U  was  found 
only  in  euclase,  beryl,  and  emerald,  and  may  still  be  consid- 
ered a  very  rare  product  of  nature.  Its  name  was  derived 
from  a  Greek  word  signifying  sweet,  a  property  observed  in 
all  its  salts.  Glucina  itself  is  white,  insipid,  and  insoluble  in 
water.  By  some  it  is  regarded  as  a  sesqui-oxide ;  but  by 
Thomson  and  Brande  its  equivalent  is  put  down  at  3*25,  the 
metal  being  2*25 ;  or  it  consists  of  only  one  equivalent  metal, 
and  ooe  of  oxygen.     Its  symbol  is  G. 


Yttrium  ia  ihe  base  of  the  earth  yttria,  which  was  discov- 
ered by  Proressor  Gadolin  in  1794,  in  a  mineral  found  at 
Ylterb;  in  Sweden,  since  called  gadolinile.  Yttria  bears  a 
considerable  resemblance  in  its  properties  to  glucina.  It  is  a 
protoxide,  and  exists  in  one  or  two  other  minerals  besides 
gadolinite,  which  are  mentioned  in  this  volume.  Its  Bymbol 
is  Y,  its  equivalent  5-5;  jtlrium  4  5. 

Thorium.  The  earth  tkorina  has  only  been  obtained  by 
Berzelius  from  a  rare  Swedish  mineral  now  called  thorite. 
The  high  specific  gravity  of  this  earth,  9*042,  is  its  most 
remarkable  characteristic.  Its  equivalent  is  not  known,  but  is 
supposed  to  be  about  (i8,  hydrogen  being  unity,  or  85,  oxygen 
being  unity.     Its  symbol  is  Th. 

Zirconium  is  the  base  of  the  earth  zSrconia,  which  was  dis- 
covered in  1789  by  Klaproth  in  the  jargon  or  zircon  of  Ceylon, 
in  the  hyacinth  of  France,  and  more  recently  by  Dr.  Muir,  in 
Sillimanite  of  the  United  Stales.  The  nearest  approximation  to 
its  equivalent  is  probably,  according  to  Berzelius,  between  30 
and  33;  that  of  zlrconia,  which  is  concerned  in  mineralogy, 
oxygen  being  unity,  is  stated  at  375 ;  its  symbol,  Zr. 


Manganese,  discovered  by  Scheele  in  1771,  was  first  reduced 
to  the  metallic  form  by  Oahn,  (same  year)  from  the  black  oxide 
of  manganese,  a  substance  first  investigated  by  Scheele.  As  a 
metal,  it  possesses  so  powerful  an  affinity  for  oxygen  that  it 
never  occurs  native-  It  is  of  a  grey  color;  has  a  granular 
texture ;  a  specific  gravity  of  about  8 ;  is  hard  and  brittle ;  and 
is  very  difficult  of  fusion.  Us  oxides  are,  \st,  the  protozidt, 
which  is  the  base  of  all  the  salts  of  manganese.  This  is  of  a 
light  green  color,  is  composed  of  28  parts  by  weight  of  metal, 
and  S  of  oxygen ;  and  has  so  strong  an  attraction  for  a  further 
proportion  of  that  basis,  as  to  take  fire  and  burn  when  heated 
to  about  600°  P.  in  the  open  air.  2d,  the  sesgui-oxide,  which 
may  be  obtained  artificially,  is  also  found  in  nature,  combined 
only  with  water,  and  constituting  prismatic  crystals.  It  is  the 
sestiui-oxide  which  remains  after  heating  the  next  oxide  to  red- 
ness ;  it  consists  of  two  equivalents  of  manganese  and  three  of 
oxygen.  3d,  the  bin-trzide,  the  well-known  black  ore  (pyrolu- 
site)  used  in  preparing  chlorine,  consists  of  28  mnnganese 
and  16  oxygen,  or  of  one  equivalent  of  metal  and  two  equiva- 
lents  of  oxygen,     Besides    these   well-characterized    oxides, 
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there  are  three  others,  two  of  which  occur  native,  and  maj, 
perhaps,  more  properly  be  regarded  as  compoonded  of  two  of 
those  already  described ;  these  are  the  mineral  called  vartfi' 
dttf  and  the  red  oxide,  or  oxidum  manganeso-manganicum  of 
Arfwedson.  The  other  possesses  acid  properties,  and  is  called 
manganesic  acid,  composed,  according  to  Dr.  Thomson,  of  one 
equivalent  of  the  sesqui-oxide,  and  one  equivalent  oxygen,  or, 
which  is  the  same  thing,  of  one  equivalent  manganese,  and  two 
and  a  half  equivalents  oxygen.  Stated  by  the  oxygen  scale, 
the  equivalent  of  the  metal  is  3-5 ;  that  of  the  protoxide  (one 
atom  manganese,  one  atom  oxygen)  is  4*5;  that  of  the  sesqui- 
oxide  (one  atom  metal  to  one  and  a  half  atom  oxygen)  is  5  ^ 
that  of  the  bin-oxide  (one  atom  metal  to  two  atoms  oxygen)  is 
5  5.  The  symbol  of  the  metal  is  Mn. ;  that  of  the  protoxide, 
Mn;  of  the  sesqui-oxide,  Mn ;    of  the  bin-oxide,  Mn. 

Zinc  was  first  mentioned  by  Paracelsus,  but  its  ores  were 
known  at  a  much  earlier  period.  In  commerce  it  is  commonly 
known  under  the  name  of  spelter ,  which  is  a  very  impure  form 
of  the  substance,  and  is  obtained  from  the  native  carbonate  of 
zinc,  called  calamine,  or  from  the  sulphuret  (blende)  by  distil*, 
lation  per  descensum,  it  beinff  a  very  volatile  metal.  It  has  a 
bluish  white  color,  with  a  brilliant  lustre ;  its  specific  gravity 
is  about  7.  At  common  temperatures  it  is  tough  and  intracti- 
ble  under  the  hammer ;  but  when  heated  to  above  500^  it  be- 
comes brittle,  and  fuses  at  770^.  In  this  state  it  combines 
rapidly  with  oxygen,  producing  greyish  white  flocculi,  which 
were  called  by  the  ancients  pompholyx  and  philosopher's  wool — 
but  are  now  known  as  flowers  of  zinc,  or  the  white  oxide  of 
zinc.  This  is  a  protoxide,  and  the  only  known  combination 
of  oxygen  and  this  metal,  consisting  of  zinc  80-95,  oxygen 
19^,  or  one  equivalent  of  each.  This  oxide  enters  into  the 
composition  of  several  mineral  species,  as  zinciferous  spinel 
and  franklinite.  The  equivalent  of  the  metal  is  4*25,  that  of 
its  oxide  5*25.     Its  symbol  is  Z,  that  of  the  oxide  Z 

Iitoif  is  a  metal  too  well  known  to  need  description.  Of  all 
the  metals,  it  is  the  one  which  is  most  abundant  in  the  mineral 
kingdom.  It  is  malleable  and  ductile;  its  specific  gravity,. 
which  varies  according  to  the  processes  it  has  undergone,  is 
about  7*7 ;  it  powerfully  attracts  oxygen,  and  in  oxygen  gas 
even  bums  with  brilliant  corruscations.  There  are  two  dis- 
tinctly characterized  oxides  of  iron;  the  one,  which  is  black, 
but  affords  green  salts  with  acids,  is  constituted  of  twenty-eight 
parts  of  iron  and  eight  of  oxygen,  and  is  called  the  protoxide; 
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tlie  other,  named  perozUh,  may  be  viewed  as  compoEed  either 
of  two  equivalents  (28  X  2)  ^  56  of  iron,  and  three  equivatr.nts 
of  oxygen,  or  of  one,  and  one  and  a  half  The  color  oflhe 
peroxide  is  red,  and  it  imparts  that  color  to  its  saline  combina- 
tions. Combined  with  water,  it  forms  an  important  class  of 
ores,  the  hydrated  peroxides,  or  hematites.  Besides  these  two 
oxides,  there  is  a  native  black  compound  of  iron  and  oxygen, 
composed  of  the  protoxide  and  peroxide  in  atomic  proportions, 
and  called  by  Berzelius  oii/dum  frrroso-ferrtcum.  This  is  the 
common  magnetic  iron  ore  of  mineralogists,  described  in  thia 
work  under  the  title  of  pleisto-mngnetic  iron.  There  are  also 
three  other  dulinite  combinations  of  these  two  oxides.  The 
magnetic  ore  is  found  in  regular  octahedral  crystals,  which  not 
only  alTect  the  magnet,  but  are  sometimes  magnetic.  Iron  also 
enters  very  extensively  into  combinations  with  other  simple  and 
compound  bodies.  Its  compounds  with  sulphur  are,  next  to 
its  oxides,  the  most  important  to  the  mineralogist.  The profo- 
sulpkarct,  both  artificially  prepared  and  occurring  native,  con- 
sists of  2S  iron  and  10  sulphur ;  the  fes^ui-sulpAurrt  is  an  arti- 
ficial product, of  56  iron  and  48  sulphur;  and  the  bi-aulphvret 
(native  iron  pyrites)  consists  of  28  iron  and  32  sulphur.  Be- 
sides these,  there  are  other  sulphurets,  formed  by  the  union  of 
the  preceding  ones  in  difTerent  proportions.  With  carbon,  iron 
forms  that  useful  mineral  product  plumbago,  or  grapkiU,  which 
is  also  an  artificial  production.  The  symbol  of  iron  is  F;  of 
the  protoxide,  F;  for  the  peroxide,  F  Oxygen  being  reck- 
oned as  unity,  the  combining  proportion  of  iron  is  35;  of 
protoxide,  (I  atom  iron,  t  atom  oxygen)^4-5;  of  peroxide, 
1  atom  iron  1^  atom  oxygen)  =r  5. 

TiK,  in  the  form  of  pure  grain  tin,  is  of  a  while  color, 
resembling  silver,  and  has  a  similar  lustre.  It  is  malleable 
and  ductile,  the  latter  in  a  less  degree  than  some  other  metals. 
Its  speci5c  gravity  is  about  7-9;  it  fuses  at  442°  F. ;  and, 
when  more  strongly  heated,  lakes  fire  and  burns  wXa  prototide, 
which  consists  of  one  equivalent  (7'25)  of  metal,  one  of  oxvgen. 
This  oxide  is  combustible,  and,  when  touched  by  a  red-hot  body, 
burns  in  the  air  with  ptroridt,  consisting  of  the  same  weight 
of  metal  and  2  atoms  oxygen.  The  equivalent  of  the  protoxide 
is  therefore  8  25,  of  the  peroxide  9  25.  Besides  these,  an  arti- 
ficial compound  may  be  formed  of  two  equivalents  of  tin  and 
three  of  oxygen,  called  the  sesqui-ozidr.  Analogous  to  these 
are  the  three  sulphurets,  the  proto-sulphirtt,  bi-sulphurtt,  and 
sesqui-sHtphurel.  The  symbol  of  tin  is  Sta.,  from  its  Latin 
name  Staonum;  that  of  the  peroside  is  Sta. 
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Cadmittm  was  discovered  bj  Stromeyer  in  1817,  in  an  oxide 
of  zinc  It  may  be  obtained  from  the  sublimate  which  rises 
from  calamine.  Cadmium  is  both  ductile  and  malleable ;  re- 
sembles tin  in  appearance  and  fusibility ;  is  nearly  as  volatile 
as  mercury,  and  its  vapor,  which  is  free  from  odor,  condenses 
into  shining  drops.  Its  specific  gravity  is  about  8*6.  When 
heated  in  the  open  air  it  is  readily  oxidized.  Its  only  oxide  is 
of  an  orange-yellow,  and  consists  of  5'6  cadmium  and  8  oxy- 
gen, or  one  equivalent  cadmium  and  one  of  oxygen.  In  the 
oxygen  scale  of  proportions,  7  will  represent  the  metal,  and  8 
the  oxide.  Its  symbol  is  Cd.  It  does  not  exist  as  a  distinct 
mineral  species. 

Cobalt,  discovered  by  Brandt  in  1733,  is  principally  ob- 
tained from  an  ore  of  arsenic,  and  is  found  in  small  proportion 
in  meteoric  iron.  It  is  a  brittle  metal,  of  a  reddish-grey  color, 
and  feeble  lostre ;  its  specific  gravity  about  8*7 ;  fusible  at  a 
heat  rather  below  that  at  which  iron  melts ;  attractible  by  the 
magnet,  and  readily  oxidable.  It  constitutes  with  oxygen  two 
dbtinct  oxides,  the  protoxide  and  the  sesqui-oxide,  the  first 
composed  of  1  atom  cobalt  and  1  atom  oxygen,  the  last  com- 
posed of  1  atom  cobalt  and  l^  atom  oxygen.  According  to 
Gmelin,  there  is  also  a  third  oxide,  which  possesses  acid  prop- 
erties, and  is  called  by  him  cohaltic  acid.  This  is  the  perox- 
ide, or  a  compound  of  I  atom  metal,  2  atoms  oxygen.  The 
distinguishing  character  of  this  metal  is,  that  in  solution  it 
forms  the  basis  of  the  best  sympathetic  inks.  Sulphur  also 
unites  with  cobalt  in  three  proportions.  Its  symbol  is  Cb. ; 
its  equivalent  30,  hydrogen  being  unity,  or  3*75  by  the  oxygen 
scale.     Symbol  for  the  native  oxide,  Cb 

Nickel.  This  metal  was  discovered  by  Cronstedt  in  1751. 
It  has  the  specific  gravity  of  about  8'5  to  9 ;  is  ductile  and 
malleable,  and  is  not  only  attracted  by  the  magnet,  but  capable 
of  being  itself  rendered  magnetic.  It  is  very  infusible ;  is  not 
altered  by  the  air  at  common  temperatures,  but  absorbs  oxygen 
at  a  red  heat.  The  solutions  of  this  metal  in  acids  have,  for 
the  most  part,  a  beautiful  green  color.  Nickel  occurs  in  the 
metallic  state  with  meteoric  iron.  But  the  nickel  of  commerce 
is  obtained  from  the  ore  of  cobalt.  When  pure,  it  is  of  a  color 
resembling  silver.  It  combines  with  two  proportions  of  oxygen, 
forming  the  protoxide  and  sesqui-oxide.  Its  equivalent  is  the 
same  as  that  of  cobalt,  above  mentioned.  Symbols :  Nk  for 
the  metal ;  Nk  for  the  native  oxide. 
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Arsenic,  in  its  metallic  form,  has  a  strong  metallic  lustre; 
is  brittle,  and  reducible  to  powder;  is  volatilized,  without 
fusing,  at  3(>5°  F. ;  and,  in  close  vessels,  condenses  into  a 
brilliant  solid.  The  specific  gravity  of  metallic  arsenic  is  5-88. 
Its  vapor  is  characterized  by  a  strong  odor,  resembling  thai  of 
garlic.  Arsenic  readily  combines  with  oxygen,  and  forms  two 
compounds.  The  first,  known  as  common  arsenic,  or  while 
oxide  of  arsenic,  but  now  more  properly  termed  arstniaus  acid, 
is  of  a  white  color,  sparingly  soluble  in  water,  and  intensely 
poisonous.  It  consists  of  38  arsenic  and  12  oxygen  =:oU. 
The  second,  arsenic  acid,  is  the  result  of  chemical  operations, 
but  is  also  found  native  in  combination,  ll  consists  of  38 
metal  and  20  oxygen  =  58.  Or  if  oxygen  he  unity,  the  equiv- 
alent of  (he  former  will  he  6  25,  of  the  latter  7'25,  the  metal 
being  475.  Of  the  sulphureta  there  are  three,  constitnted  of 
one  equivalent  of  arsenic,  with  one,  three,  and  five  e<]uivalenis 
of  sulphur  respectively.  Symbols:  arsenic,  As;  arsenious 
acid.  As;  arsenic  acid.  As. 


s  discovered  by  Vauquclin  in  1797,  in  a  beau- 
tiful red  mineral,  then  called  chromnie,  more  properly  dichro- 
maie,  of  lead.  Chromium  is  a  brittle  infusible  metal,  of  specific 
gravity  about  5,  capable  of  uniting  with  oxygen,  and  of  form- 
mg  two  distinct  compounds.  The  green  stsqui-otide  consists 
of  56  chromium  (two  equivalents)  and  24  oxygen  (three  equiv- 
alents). The  chromic  acid  of  28  (one  equivalent)  of  metal, 
and  24  (three  equivalents)  of  oxygen.  But  Dr.  Thomson  has 
given  evidence  to  prove  that  the  equivalent  of  chromium,  by 
the  hydrogen  scale,  should  be  02,  and  this  has  been  adopted 
by  Henry  and  others.  Thus,  by  the  oxygen  scale,  the  metal  is 
4,  that  of  the  green  oxide  5,  that  of  the  acid  65,  (Inorganic 
Chemiilry,  vol.  ii,,  p.  331,)  All  the  compounds  of  chro- 
mium are  distinguished  by  their  brilliant  colors,  whence  is 
derived  the  name  of  the  metal.  Symbols:  chromium,  Ch; 
oxide  of  chromium,  Ch;  chromic  acid,  Ch. 


Vanadium  was  discovered  In  1830,  by  Sefstrom,  and  has 
been  found  by  Professor  Johnston  in  canadiatt  of  lead. 
It  is  extracted  by  complicated  processes,  and  is  but  indistinctly 
characterized  as  a  metal.  In  color  it  resembles  silver,  or  rather 
molybdenum ;  it  is  extremely  brittle,  and  unites  with  oxygen, 
according  to  Berzelius,  in  three  proportions,  forming  the 
protoxide,  the  deutoxide,  and  the  peroxide,  or  vanadic  acid, 
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composed  respectifely  of  1  atom  of  vanadium,  and  1,  2,  and  3 
of  oxygen.     The  equivalent  of  the  metal  is  about  68*,  or  85  of 

the  oxygen  scale.    Its  symbol  is  Vn ;  that  of  the  acid,  Vn. 

Molybdenum,  discovered  by  Scheele  in  1778,  is  a  white, 
brittle,  and  very  infusible  metal ;  its  specific  gravity  about  8*6 ; 
it  is  easily  oxidizable,  and  has  three  degrees  of  oxidation,  one 
of  which  is  acid.  In  the  protoxide,  peroxide,  and  molybdio 
acid,  48  molybdenum  are  respectively  united  with  8,  16,  and 
fl4  oxygen.  It  combines  also  in  three  proportions  with  sul- 
phur ;  and  the  bisulphate,  composed  of  2  atoms  sulphur  and  1 
atom  molybdenum,  is  the  common  ore  of  the  metal.  Molybdio 
acid  is  represented  by  the  equivalent  72,  or  by  9,  according  to 
the  oxygen  scale.  It  forms  a  native  combination  with  lead. 
The  equivalent  of  the  metal,  by  the  oxygen  scale,  is  6 ;  sym« 

boly  Ml;  that  of  the  acid.  Ml. 

Tungsten,  discovered  by  Scheele  in  1781,  is  a  metal,  not 
found  pure  in  nature,  but  obtainable  by  chemical  operations ; 
it  is  of  a  greyish-white  color;  has  considerable  lustre;  is  brit- 
tle, and  infusible  except  at  an  intense  heat  It  has  the  high 
specific  gravity  of  17*5.  With  oxygen  it  forms  two  com* 
poonds,  the  dark  brown  oxides  consisting  of  100  tungsten  and 
16  oxygen,  and  the  yeUow^  or  tungstic  acid,  constituted  of  the 
same  proportion  of  metal  and  24  oxygen ;  or,  according  to  the 
oxygen  scale,  the  former  consists  of  1  proportion  of  metal  ( 125) 
united  with  2  proportions  of  oxygen,  and  the  latter  of  the  same 
proportion  of  metal  with  3  of  oxygen.  This  last  forms  a  native 
combination  with  lime,  and  also  with  iron  and  manganese. 

Its  equivalent  is  15*5 ;  its  symbol  Tn ;  that  of  the  metal  Tn. 

CoLUMBiuM,  or  Tantalum,  discovered  by  Hatchett  in  1801, 
is  a  very  rare  metal,  existing  chiefly  in  tcmtalite  and  yttro-tan^ 
taHte.  When  extracted  by  chemical  processes,  it  has  the  form 
of  a  grey  powder,  which,  by  pressure,  acquires  a  metallic  lus- 
tre, and  then  exhibits  an  iron-grey  color.  This  metal  takes 
fire  when  heated  in  contact  with  air,  and  burns  into  columhic 
acid,  which  is  constituted  of  182  metal  and  24  oxygen.  There 
is  also  an  oxide,  composed  of  the  same  proportion  of  columbium 
united  with  16  oxygen.  The  equivalent  of  the  metal,  by  the 
oxygen  scale,  is  therefore  22*75.     The  symbol  for  the  metal  is 
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CI. ;  for  the  acid,  CI. 

Antimony  has  been  known  ever  since  the  fifteenth  centuryf. 
when  it  was  discovered  by  Basil  Valentine.    It  is  principally 


obtained  from  the  native  sulphuret  called  crude  antimony.  It 
18  brittle,  ol  n  white  color,  with  a  shade  o{  bluish  grej.  Its 
Bpeci6c  gravity  is  67  ;  it  is  fusible  at  810  F.,  and,  on  cooling, 
sometimes  forma  crystals.  If  heated  out  of  contact  with  atmos- 
pheric air,  it  is  not  volatile ;  but  when  air  is  present,  it  inflames 
at  a  white  heat,  and  forms  an  oxide,  which  condenses  in  white 
needles,  formerly  called  Jloicers  of  antimony.  It  forma  three 
oxides.  The  first,  protoxide,  consists  of  G4  metal  +  12  oxy- 
gen. The  other  two,  from  combining  with  certain  bases, 
have  been  called  antimontous  and  aniimonic  acids,  consisting 
respectively  of  64  metal  -|-  16  oxygen,  and  64-|-20.  By  the 
oxygen  scale  the  equivalent  of  the  metal  ia  8;  that  of  the 
oxide  combinations,  in  the  order  above  named,  as  follows:  1 
atom  metal  -|-  1 J  atom  oxygen  ^^  9*5 ;  I  atom  metal  -|-  2  atoms 
oxygen=IO;  I  atom  metal -|- 25  atoms  oxygen  ::^  105.  The 
symbol  of  antimony  is  St  (Stibium);  that  of  the  protoxide,  St ; 
that  of  the  dcutoxtde,  St. 

Uranium.  Klaprolh  in  1789  first  pointed  out  this  metal  in 
a  mineral  found  in  Saxony,  called  pitchblende,  from  which  it 
may  be  extracted  by  chemical  processes.  Its  metallic  proper- 
ties are  fainlly  marked,  but  it  has  some  lustre.  It  is  not 
changed  by  air  at  common  temperatures ;  but,  when  heated  in 
an  open  vessel,  it  absorbs  oxygen,  and  is  converted  into  pro- 
toxide. The  equivalent  number  of  the  metal,  arrived  at  by 
indirect  processes,  is  not  made  the  same  by  diflereut  chemists. 
The  result  obtained  by  Dr.  Thomson  is  208,  or  26,  if  oxygen 
be  unity,  —  which,  with  one  atom  oxygen,  forms  the  protoxide, 
equivalent  27,  and  with  2  atoms  oxygen,  the  peroxide,  equiva- 
lent 23.  Symbols:  for  the  metal,  Ur;  for  the  protoxide,  I'r; 
for  the  peroxide,  llr. 

Cerium  was  discovered  in  1S03,  by  Htsinger  and  Berzelius, 
in  a  rare  mineral  called  eerite,  and  subsequently  by  Dr.  Thom- 
son, in  a  mineral  called  allanite.  in  honor  o(  the  late  Mr.  Allan, 
who  first  showed  it  to  be  a  distinct  species.  In  a  metallic 
state,  the  properties  of  cerium  are  very  imperfectly  known. 
Its  equivalent  number  has  been  stated  at  48,  and  it  forma  two 
oxides  —  the  jiroloiidc,  of  a  white  color;  the  prrotide,  of  a 
fawn  red.  By  the  oxygen  scale  the  equivalent  of  the  metal  is 
6;  that  of  the  peroxide  7;  that  of  the  protoxide  6*5.  The 
into  the  composition  of  several  mineral  species.^ 
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Sjmbols:  for  the  metal,  Cr;   for  the  peroxide,  Cr;  for  the 
protoxide,  Cr. 

Bismuth  is  a  well-characterized  metal,  and  can  be  obtained 
in  considerable  quantity.  It  is  brittle  when  cold.  Its  color 
is  reddish  white,  and  it  has  considerable  lustre ;  its  density 
about  10.  It  fuses  at  476°  F.,  and,  when  slowly  cooled,  crys- 
tallizes in  octahedrons.  In  close  vessels  it  sublimes,  but  not 
under  a  red  heat.  In  open  vessels  it  burns  at  that  tempera- 
ture into  a  white  volatile  oxide,  in  which  72  of  metal  are  united 
with  8  of  oxygen.  By  circuitous  processes,  2  equivalents  of 
bismuth  (=  144)  may  be  brought  to  unite  with  3  equivalents 
of  oxygen.  The  sulphuret  is  a  compound  of  1  equivalent  of 
each  of  its  elements,  and  is  found  native.  The  equivalent  of 
bismuth,  by  the  oxygen  scale,  is  9;  symbol,  Bs. 

Titanium  was  first  found  by  Mr.  Gregor  of  Cornwall,  in 
1791,  in  a  mineral  called  menaccanite,  and  has  since  been 
detected  in  several  other  minerals.  In  1822  Dr.  Wollaston 
remarked  it  forming  very  small  but  perfect  cubes  in  an  iron 
slag,  and  it  appears  not  to  be  uncommon  in  the  refuse  of  iron 
furnaces.  These  small  cubes  have  a  specific  gravity  of  5*3 ; 
they  are  exceedingly  hard  and  infusible,  and  of  a  copper-red 
color.  They  resist  the  action  of  solvents  applied  in  the  usual 
way,  but,  by  particular  management,  the  metal  may  be  oxidized. 
The  equivalent  of  the  metal  is  24.  It  appears  to  be  suscepti- 
ble of  uniting  with  1  equivalent  of  oxygen,  and  also  with  2, 
the  latter  constituting  titanic  acid,  the  equivalent  of  which,  by 

the  oxygen  scale,  (the  metal  being  3)  is  5.     Its  symbol  is  Tt ; 
that  of  the  metal,  Tt 

Tellurium  was  discovered  by  Klaproth,  about  the  year 
1798,  in  an  ore  of  gold.  When  extracted  by  artificial  meth- 
ods, and  metallized,  it  is  of  a  tin-white  color,  verging  to  lead- 
^ey ;  has  considerable  lustre,  and  a  foliated  or  scaly  fracture. 
It  is  very  brittle ;  fusible  below  ignition ;  and,  excepting  osmium 
and  mercury,  is  the  most  volatile  of  all  metals.  Its  specific 
gravity  does  not  exceed  6*185.  It  is  susceptible  of  two  degrees 
of  oxidation,  both  of  which  exhibit  acid  properties.  The  one, 
consisting  of  1  equivalent  of  tellurium  and  1  of  oxygen, 
(32-}- 8)  and  the  other,  or  peroxide,  of  1  equivalent  metal  and 
1^  of  oxygen,  (32-f-l^*)  They  are  usually  called  tdlurous 
and  telluric  acids.  The  symbol  for  the  metal  is  Tl.  The 
equivalent,  by  the  oxygen  scale,  4.    The  acids  do  not  occur 


natire.     The  mlpkurtts  of  tellurium  are  analogous  compounds 
in  the  proporliona  io  which  the  metal  and  sulphur  are  uniled. 

Copper  has  been  known  from  the  most  ancient  times,  and, 
next  to  iron,  conatitutes  one  of  the  most  valuable  and  abundant 
miueral  treasurea.  In  its  metallic  state  it  ia  of  a  fine  red  cnlor. 
It  is  capable  of  considerable  lustre ;  is  both  malleable  and  duc- 
tile, and  has  a  specitic  gravity,  varying  with  its  purity  and  the 
processes  it  has  undergone,  from  6434  to  9*0.  At  27°  of 
"Wedgewocid'a  pyrometer  it  raells,  and  emits  fumes.  It  has  a 
great  affinity  for  oxygen,  and  may  be  converted  into  black  or 
protoxide  by  long  exposure  to  a  sudicient  heat  with  contact  of 
air.  This  compound  consists  of  33,  or  1  equivalent  of  metal 
with  8,  or  1  equivalent  of  oxygen,  and  conatitutes  the  bases  of 
the  salts  of  copper.  There  is  also  a  native  orange-red  oxide  of 
copper,  in  form  of  octahedral  ciystals,  in  Cornwall  and  else- 
where, and  also  obtainable  artiticially,  which  is  regarded  aa  a. 
suboxide.  This  is  permanent  at  ordinary  temperatures,  but  at 
a  red  heat  it  is  converted  into  the  black  oxide.  There  are 
also  chlorides  and  sulphurels  of  copper,  analogous  in  atomic 
proportiona  to  the  oxides.  Copper  glance  (the  equivalent  of 
copper  being  taken  at  32)  is  a  disulphurtt ,  consisting  of  two 
atoms  of  base  and  one  atom  of  sulphur.  The  true  sulphuret, 
consisting  of  one  equivalent  of  each  element,  ia  one  of  the 
ingredients  of  copper  pt/ritfs,  in  which  it  exists  along  with 
protoBulphuret  of  iron.  The  equivalent  of  copper,  by  the  oxy- 
gen scale,  ia  4  ;  that  of  its  black  oxide,  composed  of  one  equiv- 
alent of  copper  and  one  of  oxygen,  is  5  ;  and  that  of  the  red 
oxide,  consisting  of  two  equivalents  of  copper  with  one  of 
oxygen,  ia  9.  Symbol  for  copper,  Cp;  red  oxide,  Cp;  black 
oxide,  Cp. 

Lead.  This  well-known  metal  is  of  a  bluish-grey  color,  of 
specific  gravity  11381,  very  malleable,  and  ductile  in  a  small 
degree.  It  melts  at  612°  F.,  and,  when  slowly  cooled,  shoots 
into  octahedral  crystals,  and  sometimes  into  perfect  cubes.  It 
is  readily  oxidized  when  exposed  at  high  temperatures  to  the 
air.  Its  protoxide,  which  is  yellow,  and  known  under  the 
name  of  ntassicot,  is  constituted  of  104  lead  and  8  oxygen. 
The  peroxide  is  of  a  puce  color,  and  is  constituted  of  the  same 
proportion  of  metal  with  16  oxygen.  The  beautiful  red  com- 
pound, called  minium,  or  red  had,  is  not  a  true  atomic  com- 
pound; but  is  variable  as  to  the  proportions  of  protoxide  and 
peroxide  which  constitute  it.  The  sulphtrel,  which  is  the 
most  abundant  source  of  the  lead  of  commerce,  consists  of  one 
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equifalent  of  lead  and  one  of  sulphur.  The  equiralent  of  lead 
by  the  oxygen  scale  is  13,  which  combines  with  1  proportion 
of  oxygen  to  form  the  protoxide,  (eq.  14)  and  with  2  of  oxygen 
to  form  the  peroxide  (eq.  15).  The  symbol  of  the  metal  is  PI 
(plumbum) ;  of  the  protoxide,  PI ;  and  of  the  peroxide,  PI. 


ORDER   lY. 


Mebcurt  or  Quicksilver,  as  is  well  known,  is  fluid  at 
common  temperatures.  Its  specific  gravity  at  47^  F.  is  13*545. 
At  39**  or  4iO''  below  0  F.  it  becomes  a  solid,  which  may  be 
flattened  by  the  hammer  or  cut  with  a  knife,  and  has  the  spe- 
cific gravity  15*612.  At  a  temperature  variously  stated  between 
656°  and  680^  F.  it  boils,  and  is  convertible  into  a  vapor,  the 
specific  gravity  of  which  exceeds,  by  very  nearly  seven  times, 
that  of  atmospheric  air.  Mercury  has  two  distinct  oxides ;  the 
protoxide,  of  a  black  color,  consisting  of  200  (1  equivalent)  of 
mercury  and  8  oxygen ;  the  second,  or  peroxide,  of  a  fine  red 
color,  is  obtained  by  long-continued  calcination,  and  consists 
of  200  mercury  and  16  oxygen.  Dr.  Thomson  makes  the 
equivalent  of  mercury  one  half  less,  or  12*5  (100  of  the  oxy- 
gen scale) ;  so  that  the  equivalent  of  the  oxide  is  13*5  for  the 
protoxide,  and  14*5  for  the  peroxide.  Mercury  also  forms  two 
definite  compounds  with  sulphur,  one  of  which,  cinnabar,  which 
is  of  a  beautiful  red  color  when  powdered,  and  is  then  called 
vermilion,  occurs  native.  It  is  a  simple  sulphuret,  or  a  com- 
bination of  1  atom  sulphur  and  1  atom  mercury.  The  symbol 
for  mercury  is  H  (Hydrargyrum). 

Silver  has  a  beautifully  white  color,  and  is  inferior  in  lustre 
only  to  polished  steel.  Its  specific  gravity,  afler  being  ham- 
mered, is  10*51.  In  malleability  and  ductility  it  is  superior  to 
all  the  metals  except  gold.  At  22°  of  Wedgewood's  pyrome- 
ter it  fuses,  and  by  slow  cooling  forms  crystals.  It  does  not,^ 
like  most  other  metals,  enter  in  several  proportions  into  union 
with  oxygen,  chlorine,  or  sulphur,  but  forms  only  one  com- 
pound with  each  of  those  elements.  In  the  proportion  of  1 10 
by  weight  to  8  oxygen,  it  constitutes  the  oxide  of  silver ;  with 
36  chlorine,  the  cMoride;  and  with  16  sulphur,  the  sulphurei. 
The  chloride  and  sulphuret  are  native  productions,  and  are 
known  familiarly  as  horn  silver,  and  silver  glance.  Silver  is 
represented  in  the  formulae  by  the  symbol  Ag  (Argentum). 
The  equivalent  of  the  metal  is  13*75 ;  of  horn  silver,  18*25 ;  of 
the  sulphuret,  15*75,  by  the  oxygen  scale.  The  atomic  weight 
of  silver  has  been  put  down  at  108  by  Berzelius  and  others,  but 
the  experiments  of  Dr.  Thomson  led  him  to  fix  it  at  1 10,  or 


13'75  of  ihe  oxygen  scale:  a  result  now  confirmed  by  the 
experiments  of  other  chemists,  who  have  recenily  been  invesii- 
galing  the  atomic  weight  of  this  and  several  other  melals.* 

Gold  is  the  only  metal  which  has  a  yellow  color.  Its  spe- 
cific gravity  varies  with  the  processes  which  it  has  undergoue, 
but  may  be  stated,  on  an  average,  at  193.  It  surpasses  all 
metals  in  malleability  and  ductility.  At  a  heat  of  about  33° 
Wedgewood  it  fuses,  and,  on  cooling  alowlj,  shools  into  quad- 
rilateral pyramids.  It  is  not  volatile  at  any  known  tempera- 
ture. One  of  its  most  valuable  properties  is,  thai  it  may  be 
exposed  to  the  air  for  ages  without  change.  It  may,  however, 
be  oxidized  by  chemical  processes,  and  unites  in  the  proportion 
of  200  gold  to  8  oxygen,  forming  protozidt ;  and  of  the  same 
proportion  of  gold  to  24  oxygen,  constituting  the  prroiide  of 
gold.  The  intermediate  compound,  or  dtutoxidt,  is  supposed 
to  be  the  purple  substance  which  is  formed  when  gold  is  burnt 
by  intense  heat  or  galvanic  electricity.  Only  one  sulphurtt  is 
known,  constituted  of  200  gold  and  48  (3  etiuivalents)  of  sul- 
phur. Dr.  Thomson  makes  the  equivalent  of  gold,  by  the 
oxygen  scale,  12'5,  or  100  by  the  hydrogen  scale-  (Inorganic 
Chemistry,  vol,  i.,  p.  643.)     The  symbol  is  Au  (Aurum). 

Platinum.  This  metal  was  known  to  Wood,  assay-master, 
as  early  as  1741,  although  its  properties  had  not  been  investi- 
gated at  a  much  later  period.  If  it  were  more  plentiful  and 
cheap,  it  would  be  applicable,  on  account  of  its  infusibility  and 
property  of  resisting  most  chemical  agents,  to  a  variety  of  val- 
uable purposes ;  it  is  inferior  in  beauty  and  lustre  to  silver,  but 
exceeds  that  metal  and  all  others  in  specific  gravity,  which  is 
between  21  and  22.  Among  the  metals  it  is  one  of  the  slowest 
conductors  of  heat,  and  is  less  expansible  than  most  of  them 
by  that  agent.  It  is  both  highly  malleable  and  ductile.  It  is 
not  oxidizable,  even  by  the  long-continued  action  of  heat  and 
air,  but  may  be  brought  to  combine  with  oxygen  by  circuitous 
processes,  which  afford  two  well-characterized  oxides.  The 
protoxide  consists  of  96  ( 1  equivalent)  of  platinum  and  8  oxy- 
gen ;  the  jifl'im'de,  of  the  same  weight  of  metal  and  IGoxygen; 
and  there  appears  also  to  be  an  intermediate  oxide,  consisting 
of  2  equivalents  of  plaiinum  and  3  equiralents  of  oxygen. 
There  are  also  chlorides  and  sulphurets  of  platinum  corres- 
ponding  with  the  above  as  to  equivalent  proportions  of  their 
dements.     By  the  oxygen  scale,  12  is  the  equivalent  of  the 
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metal,  14  of  the  peroxide,  and  13  of  the  protoxide.    The  sym- 
bol for  platinum  is  Pit. 

Palladium  was  discovered  by  Dr.  WoIIaston  in  1803,  form- 
ing distinct  small  fragments  in  the  native  ore  of  platinum.  He 
extracted  it  also  by  complex  chemical  processes,  which  he  has 
described  in  the  Philosophical  Transactions  for  1804.  In  color 
it  resembles  platinum,  but  is  of  a  duller  white.  It  is  malleable 
and  ductile;  its  specific  gravity  varies  from  10*972  to  11-482. 
It  is  not  fusible  or  oxidizable  at  a  degree  of  heat  sufficient  to 
melt  gdd,  but  at  a  stronger  heat  melts,  and,  on  cooling,  affords 
a  mass,  of  specific  gravity  H'871.  By  indirect  methods  it 
combines  with  oxygen.  Its  protoxide  is  black,  and  consists  of 
54  (1  equivalent)  of  palladium,  and  8  (1  equivalent)  of  oxy- 
gen ;  its  peroxide,  also  black,  is  constituted  of  1  equivalent  of 
metal  and  2  equivalents  of  oxygen ;  it  combines  with  chlorine, 
and  forms  two  chlorides.  The  equivalent  of  palladium,  by  the 
oxygen  scale,  is  6*75 ;  its  symbol  is  Pal. 

Rhodium  is  also  a  discovery  of  Dr.  WoIIaston,  made  in 
1804,  and  from  the  same  source,  as  palladium.  It  has  a  white 
color,  a  metallic  lustre,  is  brittle,  extremely  hard,  and  has  a 
specific  gravity  of  about  11.  It  attracts  oxygen  from  the  air 
when  heated  to  redness,  but  it  has  the  remarkable  property  of 
being  insoluble  in  all  acids,  unless  alloyed  with  other  metals. 
Like  palladium,  it  combines  with  two  proportions  of  oxygen. 
The  protoxide,  which  is  black,  and  enters  into  the  salts  of 
rhodium,  is  constituted  of  54  (1  equivalent)  of  metal,  and  8 
(1  equivalent)  of  oxygen;  the  peroxide,  of  2  equivalents  of 
metal  and  3  equivalents  of  oxygen.  By  some  chemists  the 
equivalent  of  this  metal  is  given  as  52*2,  and  Prof.  Brande,  in 
the  table  of  equivalents  given  in  his  valuable  Dictionary  of 
Science,  records  it  as  45.  But  the  experiments  both  of  Berze- 
lius  and  Dr.  Thomson  seem  to  fix  it  at  54,  or  6*75  of  the  oxy- 
gen scale.     Its  symbol  is  R. 

Osmium  is  another  ingredient  of  the  ore  of  platinum,  in 
which  it  was  discovered  in  1803  by  Mr.  Smithson  Tennant. 
It  can  only  be  extracted  by  complicated  methods,  which  pre- 
sent it  in  the  form  of  a  black  powder,  susceptible  of  metallic 
lustre  by  friction;  of  the  specific  gravity  of  about  7.  It  takes 
fire  in  the  open  air,  and  its  oxide,  which  is  volatile,  has  an  acrid 
and  suffocating  odor.  From  the  experiments  of  Berzelius, 
it  seems  to  be  capable  of  entering  into  combination  with  sev- 
eral proportions  of  oxygen.    Its  equivalent  number  is  about 


100  of  ihe  hj'drogea  scale,  or  12'50  of  [he  oxygea.     Its  sym 


bol  ifl  Ob. 

Ibidicm  19  another  elementary  metal  (ihc  fifth)  which  enters 
'  e  of  platinum.  Il  is  evolved  in  ihe  process  by 
is  separated  from  the  same  ore,  and  was  dis- 
covered at  about  the  same  time  in  1803,  by  Descotils  ia 
France,  and  Tennant  in  England.  Its  distinguishing  property 
is  the  variety  of  colors  which  it  exhibits  (from  iris,  the  rain- 
bow). It  is  a  very  brittle  metal,  susceptible,  when  carefullj 
burnished,  of  considerable  polish.  It  is  very  difHcuU  of  fusion; 
but  when  fused  in  Mr.  Children's  experiments,  with  the  aid  of 
a  powerful  galvanic  battery,  it  had  the  specific  gravity  of  1868. 
It  is  oxidized  by  a  red  heal,  but  only  when  finely  divided ;  and 
it  is  not  easily  acied  upon  by  acids.  From  the  researches  of 
fierzelius,  the  equivalent  of  iridium  is  96,  or  1225  of  the  oxy- 
gen scale ;  and  it  appears  to  have  3  degrees  of  oxidation.  The 
rapid  transition  of  these  oxides  into  each  other  occasions  the 
variable  tints  of  iridium.    Its  symbol  ib  Ir. 


SYSTEMATIC   ARRANGEMENT 


ADOPTED    IN    THE 


DESCRIPTION    OP    SPECIES 


In  the  absence  of  that  organization  which  so  admirably  serves 
as  a  guide  to  the  generic  differences  in  animals  and  plants,  we 
must  seek  for  some  other  basis  on  which  to  found  an  arrange- 
ment of  minerals.  No  one  has  yet  been,  nor  does  it  seem  pos- 
sible th'it  one  should  be,  constructed,  that  is  altogether  satis- 
factory ;  —  one  in  which  there  is  not  much  that  is  arbitrary. 

The  characters  of  minerals  are  of  two  kinds,  Physical  and 
Chemical  :  every  i^ystcm  must  be  founded  on  one  or  other  of 
these,  or  upon  their  combination. 

Of  the  Phy:<ical  characters,  the  most  valuable,  because  the 
most  certain,  when  it  exists,  is  Structure  ;  and  since  by  it  alone 
we  may  often  recognise  a  mineral,  it  is  highly  deserving  of  the 
earliest  attention  of  the  student.  There  are,  however,  many 
minerals  in  which  no  regular  structure  is  visible.  If,  therefore, 
we  would  depend  on  the  physical  characters,  we  must  look  for 
some  other  amongst  them  ;  but  there  is  none  so  invariable  as 
structure.  Therefore,  any  arrangement  that  is  made  to  depend 
on  the  physical  characters,  can  only  be  founded  on  a  compari- 
son of  a  number  of  them  ;  but  many,  if  not  most,  of  these  cha- 
racters, are  subject  to  some,  and  often  to  a  considerable  degree 
of  variation,  even  in  the  same  substance. 

The  physical  characters,  thevfore,  are  not  of  that  precise, 
invariable,  and  universal  application  which  alone  would  justify 
their  adoption  as  the  basis  of  an  arrangement. 

L 


SnrCMATIC   AB  RANGE  HE  NT   AlfOPTBD 

w  chief  difficullies  allendont  on  ihe  plan  of  arrsng~- 

s  according  to  ili(?ir  composilion  is,  iFie  uncertnintjr 

n  particular  substances,  as  lo  what  their  absolutelj 

•mslilutnts  are.     ll  may,  hotvever,  be  understooo, 

xter  enters  into  the  cotnpositioD  of  a  mineral,  thai 

'  mhrr  the  crtemal  form  and  internal  structure  of  that 

in  its  purer  HUie,  is  not  an  essentinl  element,  but  an 

I  ingredient.      Thus,    among  earthy    minerals,   the 

t  coloring  matters  of  quart?,  and  in  the  rhombic  calcs- 

ipar  of  Fontainbleau,  the  sand  it  encloses,  which  is  said 

)unt  to  onc-fiflh  of  the  whole  weight  of  the  mineral,  are 

hcciilental  ingredients.     Amimg  meialliferoua  minerals, 

topper  or  fahlerz  may  be  cited  as  an  instance  of  reoisrk- 

liversity  of  composition,  without  nny  alteration  of  external 

for,  besides  copper,  iron,  end  sulphur,   it  sometimes 

Ilea  a  proportion  of  arsenic,  lead,  silver,  or  antimony. 

I  other  instances  might  he  cited.* 

lolher  difficulty  arises  from  the  still  progressive  stale  of 
listry,  Hence  new  analyses,  whenever  they  offer  new 
p,  tend  to  a  perplexity  of  choice,  which  can  only  be  termh' 
I  hj'  selecting  those  which  have  been  obtained  by  the 
Is  of  the  most  eminent  analysts,  and  are  founded  on  tbs 
nodern  analytic  chemistry. 
h  these  difficulties  (ire  attendant  upon  a  reliance 
:al   characters  ns  the  basis  of  an   arrangement, 
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a  more  or  less  certaia  criterion  for  determining  the  relative 
ages  of  the  earths  and  the  metals. 

Some  of  the  earths  chiefly  constitute  those  rocks  which  are 
esteemed  to  be  of  the  oldest  formation,  while  others  do  not 
enter  into  the  composition  of  rocks,  being  found  only  in  the 
▼eins  which  traverse  them ;  these  therefore  may  be  estimated 
as  of  later  origin  than  the  former. 

Of  the  alkalies  and  acids  as  mineral  constituents,  either  com- 
bined with  the  earths  or  with  each  other,  the  former  claim  the 
precedence,  as  entering  into  the  composition  of  the  oldest  rocks. 

Two  or  three  of  the  metals  occur  in  small  quantity  in  the 
masses  of  some  of  the  earlier  rocks ;  but  in  general  the  metals 
are  found  in  veins ;  some  in  veins  traversing  the  older  rocks, 
and  rarely  or  never  in  those  of  a  more  recent  description ; 
others  most  abundantly  or  only  in  those  of  newer  formation. 

As  rocks  are  constituted  chiefly  of  earths,  and  metals  are 
principally  found  in  veins,  earthy  minerals  may  be  assumed  to 
be  of  earlier  origin  than  the  metalliferous;  hence  minerals 
appear  to  possess  a  claim  to  a  somewhat  natural  order  of  suc^ 
cession  in  our  cabinets. 

Thus  siliceous  minerals  are  first  described,  because  it  is  esti- 
mated that  silica  forms  the  largest  proportion  of  the  oldest  and 
most  abundant  primitive  rocks,  and  all  earthy  minerals  of  which 
silica  is  the  largest  ingredient,  are  arranged  under  that  head ; 
beginning,  chemically,  with  silica  in  its  purest  form,  and  pro- 
ceeding to  such  as  consist  of  this  acid  combined  with  some 
earth,  as  magnesia,  alumina,  or  lime,  —  forming  a  silicate  ol 
alumina,  magnesia,  or  lime,  —  and  afterwards  to  such  minerals 
as  are  chiefly  constituted  of  three  or  more  earths,  terminating 
with  the  most  compound  ;  regarding  the  iron,  manganese,  d&c. 
involved  in  many  of  these  combinations,  sometimes  as  acciden- 
tally present,  and  at  others  as  essential,  or  combined  as  isomor- 
phous  constituents,  according  as  they  are  represented  by  the 
formulas.  The  other  earthy  minerals,  are  proceeded  with  in 
like  manner;  arbitrarily  selecting  such  as  contain  the  rare 
earth  glucina,  and  placing  them  under  that  head,  except  that 
the  gadolinite,  which  also  contains  the  still  more  rare  earth 
yttria,  is  placed  under  the  latter. 

Next  after  those  minerals  which  consist  only  of  one  or  more 
of  the  earths,  succeed  those  in  which  one  or  other  of  the  alka- 
lies is  found ;  to  these,  such  of  the  acids  as  occur  in  the  con- 
crete state ;  then  those  minerals  which  are  primarily  constituted 
of  one  or  more  earths  and  an  acid;  and  af\er  these  those  con- 
sisting of  an  alkali  and  an  acid  ;  and,  finally,  the  very  few  in 
which  an  earthy  an  alkali,  and  an  acid,  are  combined  together. 


BMTEBUTIC    ARR4HGEMENT  JlBOnED 

le  n«ire  metali  bdH  metallirerous  minerals  succeed,  bt- 

f  beginning  wiih  the  metal  in  ila  naiire  slate,  when  it  so 
■a;    then  iis  combination  with  other  metals,  when  in  the 
of  a  natural  alloy';    then  combined  with  sul|ihur,  with 
in,  and  tijially,  as  nn  oxide  conibinecl  with  an  acid. 
le  comb  1151  ibies  follow,  beginning  with  sulphur,  to  which 
leds  carbon  in  ila  jiuresl  I'orm,  and  afierwards  its  several 
inmions  with  other  bodies,  as  the  base  of  the  grcBter  part 
the  substances  belonging  lo  this  class. 
le  order  of  arrangen]*?nt  is  therefore  aa  follows : 

AC1D|PEItOL-S  ALHALINE   MINERALS. 

AciDtreaous  alkaunm-eauthv  minerals. 

NATIVe  UETALS  AND  UETA1.LI1XK0U9  MINERALS. 

COMBrSTIllLES. 

«X)MI^^0NSTm^TI0^0^1INEI^L^^^^ 

IN  THB  DB8G1IIPTI0N  OF  SPECIES.  eXXl 

Atom.       Ratio. 

40«  Bilk«,  divided  by  8-      flvo  90-97 9 

90-10  Alamma,  "    99S     ^      8-93 )   <_,    , 

&U0  Porozide  ofiroo,  "     5>        ••      1-00 1   »"»••* 

34-e6Uin«,  **     3*5       "      1H»  >  .^m    i 

O^SProtozideorBmiifaoMe,     *•     4*5      •«      0*10 1^^*^"^ 

In  calculating  from  the  quantities  of  oxygen,  we  obtain  the 
same  result,  as  here  shown : 

4045  Silica,  contain  of  oxygen,  91*06 9 

90-10  Alomina,  **  **         9-38 )  ,_,     , 

SHMPeroxidoofiron,  "  "         1-33  { '"^^'••* 

34-66  Lino,  *•  •*         »-79 1  o.on    i 

0-48  Protoxide  of  Buu^ganow,    **  «*  11$  ^'^"^ 

It  has  already  been  shown  in  the  table  of  isomorphous  bodies, 
page  Ixxxiv,  that  peroxide  of  iron  is  isomorphous  with  alumina, 
and  protoxide  of  manganese  with  lime.  These  substances  are 
therefore  united  in  the  above  calculations.  The  atoms  of  silica 
are  very  nearly  twice  those  of  all  the  bases,  and  the  sums  of 
these  last  are  nearly  equal  to  each  other.  The  mineral,  there- 
fore, consists  of  simple  silicates,  or  one  atom  silicate  of  alumi- 
na, one  atom  silicate  of  lime.  Formula  :  AlS+CalS.  Some- 
times the  atoms  of  silica,  or  other  acids,  amount  to  more  than 
those  of  the  bases,  in  which  cases  we  have  bisilicates  and  ier» 
siUcates  ;  and  sometimes  they  arc  less,  in  which  cases  we  ha?e 
disiiicates,  trisilicates,  Sfc,  Numerous  examples  of  these  will 
be  shown  in  the  body  of  the  work  ;  but  we  will  here  refer  to 
one  or  two.     Wiegmann's  analysis  of  axinite,  page  47,  gives  of 

Atomii. 

Silica .■ «30 

Alumina 8*44 

Ume 3*57 

Protoxide  of  iron ili9 

Protoxide  of  manifoneie i2*00 

Maipietla. O-I 

Boraeic  acid. 0*(i6 

Here  the  atoms  of  silica  and  boraeic  acid,  are  23-16,  while 
those  of  the  bases,  are  16*83,  showing  that  some  of  the  latter 
must  be  in  the  state  of  bisilicates.  If  H'44  atoms  of  silica  are 
combined  with  the  alumina  to  form  a  simple  silicate,  there  will 
remain  14*72  atoms  alumina,  to  be  divided  among  the  other 
bases.  These  amount  to  8*39  atoms ;  but  the  boraeic  acid  is 
supposed  to  be  united  with  the  lime  and  magnesia,  and  thus 
we  have  only  7*73  atoms  remaining.  The  atoms  of  silica  are 
now  so  nearly  twice  those  of  these  bases,  that  it  is  evident  the 
latter  exist  as  bisilicates.  We  have  then,  one  atom  simple 
silicate  of  alumina,  one  atom  bisilicate  of  lime,  iron  and  man- 
ganese.    Formula:  AlS+(Cal,F,Mn)S2. 

Berthier's  analysis  of  Adularia  (page  193),  divided  by  the 
atomic  weights,  gives  these  numbers  : 

Atoma. 

Silica 3S-1 11*3 

Alniniiia 8-17 9^ 

PMaah 9HB 1* 


ITSTEUATIC  A8BJINGE11ENT,  BTC. 

Ire  the  atoms  of  silica  are  almosl  exactly  three  tiroes  ai 
■thus  aa  those  of  the  bases,  while  iliose  of  the  potash,  are 
~e  of  the  alumina,  nearly  as  1  to  3.  Pure  felspar,  ihere- 
■consists  of  three  atoms  lersilicate  of  alumina,  one  atom 
Joale  of  potash.     Formula  :  3AIS-+KS^. 

B  lake  Atidalusiie  (page  I IH),  we  ha?e  very  nearly  two 
if  alumina  to  one  atum  of  silica,  or  a(/ri>t/ic(i(e  of  alumina. 
Iif  we  take  Atfwedson's  analysis  of  snppore  (page  lOti), 
|ave  18*50  atoms  of  silica,  tJT'TT  atoms  alumina  ;  or  silica 
•5  atoms.  This,  according  to  Dr.  Thomson, 
iufcsesjuijiVicafjofahiraina.  Formulas:  AFS.  Al'lS. 
^ong  the  metals,  if  we  take  the  four  anaJjses  of  sulphuret 
■pper  (page  4T;>),  the  mean  atoms  of  the  racial,  are  10-66, 
p  those  of  sulphur,  are  9-52.  The  proportions  here  being 
o  of  the  former  to  one  of  the  latter,  the  mineral  ia 
Mulphyrrl.     Formula;  Cp^SI. 

T.  Phillips'  analysis  of  Varvacile  (page  391),  divided  by  (he 
eights,  gives  1802  atoms  protoxide  of  manganese, 
8  atoms  oxygen,  48  atoms  water;  equivalent  to  8-96  atoms 
■xide  of  manganese,  y{W  atoms  sesr(uioxiile,  4'8  atoms 
r.  Or,  the  mineral  consists  of  two  atonis  binoxidc,  two 
s  sesfjuioxide,  one  atom  water.  Formula:  2Mn2Mn+Aq. 
dese  are  some  of  the  simplest  examples.  There  are  others 
h  are  rendered  more  difficult  in  apportioning  the  silica,  or 
:  acids,  among  the  bases,  when  the  latter  are  numerous. 


A  TABLE 


Comprising  the  Names  of  the  Substances  which  enter  into  ike 

Composition  of  Minerals;  unth  tluir  Symbols  and  Atomic 

Weights,  or  Combining  Equioalents, 


Names 
or 

SUBSTANCSS. 


Gold  (Aurum) 
Silver  (Argentum) 
Arsenic 

Arseoious  acid 

Arsenic  acid 
Ammonia 

Alumina 
Boron 

Boracic  acid 

Barytes 

Bismuth 

Oxide  of  Bismuth 

Bromine 

Cadmium  I 

Carbon 

Carbonic  acid 
Chromium 

Oxide  of  Chromium 

Chromic  acid 
Columbium  (Tanta.) 

Columbic  acid 
Lime  (Calx) 
Cerium 
Protoxide  of  Cerium 

Peroxide  of     do. 


Symbols. 

Au^ 

Ag 
As 

As 

As 
Am  ' 

Al 
B 

• 

B 

Br  or  Ba 

Bs  or  Bi 

Bs 

Bro 

Ca  or  Cd 

C 

• 

c 

Ch  or  Cr 
Ch 

■ 

Ch 

CI  or  Ta 

CI 

Cal 

Cr  or  Ce 

Cr 

Cr 


Atomic  Weights.* 


Thornton,  \ 
Oxygeo^l 


Benditu. 


OxygensalOO. 


125 
1375 
475 

1243  01 

135161 

470-04 

6-25 

124008  As203 

or  As 

725 
2125 

144008  As«0» 
21447 

.V. 

or  As 

2-25 

1 

642  33  Al^O* 
136  25 

•  •• 
orAl 

3 

95 
9 
10 
45 
7 
0-75 

436iJ0  BO  3  or  B 
956  88 
886-92 
986-92 
48915 
696-77 
76-44 

275 
4 

276-44 
35182 

5 

1003  63  Cr203 

orfer 

6*5 
2275 

(>5181 
2307  43 

2575 
35 
55 

6-5 

2607-43 
35602 
574-70 
674-70 

7 

1449-49  Ce^O  3 

or  €e 

•  Tb«M  •tomic  weMitt  bava  bt«n  Mlacted  from  Dr.  Thomaon*!  ByNtcm  of  Inorgaole 
Cbanaiatry,  vol.  L  p.  713,  aavantb  0(1111011, 1831 ;  and  from  B«rzeliu«*  Thteria  dpi  Propor- 
Uooa  CbiakiiMa,  oditioo  for  183S.  They  rapraaant  oolj  Uioaa  aubataiicaa  which  moat 
diraeUy  eooeani  taimniogj,    (Am.  Sd.) 


BTUBOLS   AND  ATOHIC  WEIQHTS. 


Namu 

Atomic  Wkiohtb. 

SVMBOLS. 

•jTiwuw. 

SdbstIsces. 

325 

I)ij«o=IOO. 



ball 

Cb" 

rCo 

366-99 

de  of  Cobalt 

Cb 

4-25 

468-99 

pper 

Cp 

rCu 

4 

395  70 

d  or  suboxide    1 
f  Copper           i 

Cp 

9 

891-39 

ck  or  protox-   1 
de  of  Copper     J 

Cp 

5 

495-70 

Clil 

or  CI 

4  5 

44265 

n  (Ferrum) 

Fo 

Fe 

3-5 

339  21 

(oxide  of  Iron 

E 

4-5 

439-21 

oxide  of  Iron 

f 

5 

97841  Fe^ba 

orfe 

oric  acid 

Fl 

2375 

24(i30 

cina 

G 

325 

9G2  52G'0»or€ 

rcry  (Hydrar.) 

H  o 

"g 

I25 

1265  82 

ium 

lar 

Ir 

12-25 

1233  50 

ash  (Kali) 

K 

6 

5S9-92 

hia 

L 

175 

18033 

litic  acid 

Mel 

65? 

ybdeimm 

MU 

rMo 

6 

59S52 

jbdic  acid 

Ml 

9 

898-52 

SYMBOLS  AMD  ITONIC  WEIGHTS. 


CXXT 


Names 
or 

SuBSTANCKS. 

Symbols. 

TkpmtoH. 
Oiygen=:l 

Atomic  Weights. 

1                     Baneliujf. 
()xyf«n=|()0. 

Rhodium 

R 

6-75 

65139 

SUica 
Sulphur 

Sor  Si 
SlorS 

2* 
2 

577  31  SiO^orSi 
20117 

Sulphuric  acid 
Selenium 

SI 

Sel  or  Se 

5 
5 

50II6 
494  i>8 

Selenic  acid 
Antimony  (Stibium) 

Protoxide  of  do. 

Sel 

St  or  Sb 

St 

8 
8 

95 

794  58 
806-45 

1912-90  Sbi^O^  or  Sb 

Deutoxide  of  do. 

St 

10 

2012-90  Sb20*  orSb 

Tin  (Stannum) 
Oxide  of  Tin 

Sta  or  Sn 
Sta 

725 

8-25 

735-29 
8*5-29 

Stroutian 
Tellurium 
Tungsten  (Wolfm.) 

Tungstic  acid 
Titanium 

Str 

Tl  or  Tc 

Tu  or  W 

tu 

Tt  or  Ti 

C-5 
8 
12-5 

15  5 
325 

64729 

801-76 

1 183-00 

1483-00 
303-66 

Titanic  acid 

Thorina 

Vanadium 

tt 
Th 

Vn 

52.5 

8-5 

8-5 

503-66 

844-90 
856-89 

Vanadic  acid 
Uranium 
Protoxide  of  do. 

Vn 

Ur  or  U 

[Jr 

26 
27 

1I56-H9  VO^orV 

2711-36 

2811-36 

Peroxide  of  do. 

Ur             28 

5722-72  U203  or© 

Water 

Zinc 

Oxide  of  Zinc 

• 

Aqor  H 
Z  orZn 
Z 

• 

1  125 
4  25 

112-48 
40323 
50323 

Zirconia 
Yitria. 

Zr 
Y 

tV75t.n40  40Zr2O3orZrt 
5'5§       502  51 

*  The  atomic:  Mrr-i;;ht  of  8ili<<ium  l>oiiig  r<*i;nii1i-<I  ni4  1,  uAd  <«ilira  un  ii  jtrotuxido,  or  con- 
■ijilins  of  Hiii;!li<  aUiiiif  ofiU  vAomcuU.  Bui  Dcrxi'liiis'  iiuiutM-ra  nii»wiT  \o  one  atom  bnae 
anil  thrppMtoiiH  oxyzrn.  In  diiidins,  thoreforv,  by  lu«  atomic  wuiglilii,  ilic«o  dittcruocei, 
AA  noted  by  the  formuls>f  rouift  be  obitervcd. 

t  Considered  ai  a  protoxide,  the  cq.  of  the  metal  hciiij  Q*75. 

X  The  equivalent  for  the  metal,  by  tbii  acalOf  boiii;;  4>3U-!J0. 

$The  pquivnicnt  numben  answerinf  to  hydroprn  n«  unity,  may  be  obtained  by  muUi« 
plyinf  any  uf  the  numberi  in  tJie  first  column  of  weights  by  6, 
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Willelmine . 
Sulphate  of  Zinc 
Hopeito       : 
Marmatite  . 
Sulphuret  of  Cadmium 
Native  Mercury   . 
Natire  Amalgam . 
Sulphuret  of  Mercury  . 
Diohloride  of  Mercury . 
Chloride  of  Mercury     . 

Sulphur 
DiaiDond 

Anthracite    . 
Hatchetiue    . 
Mellite. 
Schecrerite  . 
Ozokerite     . 
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DESCBIPTITE  MI5EEAL0GT. 


PART    II. 


CLASS    I. 
EARTHY   MINERALS. 


This  class  includes  those  minerals  which  consist  of  one 
earth  or  more,  uniteil  with  definite  proportions  of  water,  and 
Bomelimes  with  common  metallic  oxides,  as  of  iron  and  man- 
ganese, and  rarely  with  an  acid.  These  latter  substances,  how- 
ever,  are  frequently  to  be  regarded  as  mere  mixtures,  or  acci- 
dental and  variable  constituents  of  the  species  described.  We 
shall  begin  with  silica  in  its  purest  form,  as  being  the  oldest 
and  most  abundant  mineral,  and  as  affording  the  most  simple 
arrangement;  and  then  proceed  to  such  as,  by  the  most  au- 
thentic analyses,  appear  to  coniiist  chiefly  of  silica.  Those  of 
which  alumina  forms  the  greatest  proportion  succeed,  as  being 
the  earth  next  in  age  and  abundance.  Magnesia  follows;  then 
such  minerals  as  consist  primarily  or  in  part  of  z 
glucina,  or  lastly  of  yltria  and  thorina.* 


QUARTZ. 

Pure  silica  accidentally  mixed  willi 
metnllic  oxides,  —  from  whence  the  lii 
are  derived. 


tlratni  Rhomlioheilrut.  D. 

minute  proportions  of 
a  colors  of  this  species 


Pure  silica,  wliich  thus  conslitutcs  nil  but  a  minute  portion 
of  rock  crystal  and  amethyst,  is  composed  ofsilicium  and  oxy- 
gen in  the  proportion  of  4805  parts  of  Ihe  former,  and  Sl'lJS 
of  the  latter.  By  some  it  is  regarded  as  a  protoxide,  and  by 
others  as  consisting  of  1  atom  silicium  and  3  atoms  oxygen. 
(See  the  table  of  atomic  weights.) 

Of  quartz  there  are  many  varieties,  most  of  which  the  older 
mineralogists  described  as  distinct  species.  Some  of  these 
differ  considerably  in  (heir  external  characters:  others  nearly 
agree:  they  are  all  sufficiently  hard  to  scratch  glass,  and, 
when  compact  enough,  they  give  fire  with  steel ;  they  do  not 
yield  to  the  knife,  and  alniie  are  infusible  B  B,  by  exposure  to 
which  the  colored  varieties  generally  lose  their  color;  with 
carbonate  of  soda  they  fuse  with  elfervescence  into  a  transpa- 
rent glass. 

Quartz  occurs  massive  and  crystallized;  also  slalactitic, 
paeudomorphous,  epongiform,  granular,  compact,  &i,c.  Its 
crystals  possess  double  refraction  with  one  positive  axis,  and 
have  the  properly  of  polarizing  the  rays  of  light  into  a  system 
of  single  rings,  lirst  observed  by  M.  Arngo. 

CRVBTAi.LizeDQ.UAiiTZ.  Berg-crysial,  Gcmeiner  Quflrz,  W. 
Quarz  Haylin,*  H.  There  is  no  specific  difference  between 
common  quartz  and  rock  crystal.  The  latter  term  wag  formerly 
confined  to  the  large  transparent  crystals  of  Madagascar,  the 
Alps,  &c. ;  but  the  small  and  even  minute  transparent  crystals 
occurring  in  almost  all  metalliferous  veins  do  not  differ  from 
rock  crystal,  either  in  chemical  or  external  characters. 

The  common  form  nf  crystallized  quartz  is  a  six-sided  prism 
terminnted  by  six-sided  pyramids  (fig.  tt) ;  the  two  pyramids 
joined  base  to  bnse  (fig.  3)  without  an  intervening  prism  are 
less  frequent.  The  crystals  may  be  cleaved,  presenting  bril- 
liant surfaces,  parallel  to  all  the  planes  of  the  six-sided  pyramid 
(fig.  3),  which  might  therefore  be  considered  as  the  primary 
form  of  quartz,  but  the  obtuse  rhomboid  has  been  adopted  as 
more  simple:  ihc  connection  between  this  rhomboid  and  the 
six-sided  pyramids  will  be  perceived  by  consulting  ligs.  1,2, 
snd  3.  The  angles  of  the  primary  rhomboid  are  04°  15'  and 
85°  45',  according  to  coinciding  measurements  by  the  reflect- 
ing goniometer,  taken  both  on  cleavages  and  natural  planes. 
The  cross  fracture  is  often  perfectly  conchoidal.     From  two 
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pieces  rubbed  together  in  the  dark,  a  phosphorescent  light  is 
produced^  and  a  faint  empyreumatic  odor  is  at  the  same  time 
emitted. 


1. 


9. 


6L 


A 


7. 


8. 


9. 


10. 


IL 


19. 


i^^^ 


Fig.  1,  the  primary  rhomboid.  Fig.  2,  the  lateral  angles 
replaced  by  triangular  planes,  which  are  complete  in  fig.  3, 
having  converted  the  rhomboid  into  a  dodecahedron  with  trip 
angular  planes.  Fig.  4  shows  the  small  triangular  planes  con- 
nected with  four-sided  planes,  which  are  parallel  with  the  axis 
of  the  crystal.  Fig.  5,  the  four-sided  plane  complete.  Fig. 
6,  the  four-sided  plane  elongated,  being  the  common  crystal  of 
quartz.  Fig.  7  shows  a  rhombic  plane  on  each  of  the  lateral 
angles  o^  the  dodecahedron ;  this  very  rare  form  has  been 
observecramong  the  Bornholm  diamonds.  Fig.  8  exhibits  an 
irregular  four-sided  plane  on  the  upper  lefl  corner  of  each  plane 
of  the  prism  of  a  common  crystal ;  if  the  crystal  were  drawn 
complete,  the  same  plane  would  be  shown  on  the  lower  right 
corner.  Fig.  9.  presents  the  same  plane  on  the  upper  right 
corner,  which  frequently  occurs :  these  planes  are  mostly  seen 
in  combination  with  the  rhombic  planes  of  fig.  7.  Fig.  10 
shows  the  replacement  of  the  edges  between  the  lateral  and 
terminal  planes,  by  four  planes:  these  mostly  occur  in  combi- 
nations of  figs.  8  and  9.  Fig.  11  presents  one  of  the  four 
planes  increased,  tending  to  a  very  acute  six-sided  pyramid 
capped  by  the  common  pyramid.  Fig.  12  shows  the  replace- 
ment of  the  apex  of  the  common  pyramid  by  six  planes,  forming 
a  very  obtuse  pyramid. 


I 


t!S  10 

b  or  f 1  on  t ...  160  15 

>ad-2 179  16 
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The  planes  b  b  tend  to  an  obtuae  rhomboiil,  or,  in  cnnnection 
with  c,  to  an  obtuse  six-sided  prism. 

The  planea  ^-  1  to  4  to  acute  rhomboids,  or,  in  connection 
with  ^  2  to  5,  to  six-sided  ]>f  ramid.s  more  acute  than  the  com- 
mon one. 


The 
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ind  ■  I  to  6 


occur  on  the  same  crystal. 

The  plnnes  n  and  o  are  always  C' 


The  planea  e 
of  the  prism. 
The  fincil 


I  sometimes  replat 


ally,  though  rarely, 

3X  :  dd  are  always  minute 
only  the  alternale  edges 


imeni  of  cryslBlllzecl  quartz,  or  rock  cry<Io1,  occur  in 
BiTOy,  uinpniru:,  and  elsewhere  Binaiig  llie  Alps  roraiine  >lrii«y  cavities 
in  iDica  tlttt;  |^t;u>tic  crystals  hive  been  broiighl  from  MadD^Har  and 
the  Brnuli ;  while  llie  ainaller,  hut  oflen  inixt  Iran<parcnl  and  pertccl,  are 
of  Irequent  occurrence  in  melalllferouB  Telni.  BeautiruMy  limpid  crystals 
occur  imbedded  in  primitive  morble  at  Carrara,  nnd  very  brillignl  aped- 
menB  at  Cape  Diamond,  near  Quebec.  The  species  quurli  does  not  by 
my  meaoa  abound  in  varifUcs  of  crystalline  forin,  and  yet,  owine  to  the 
disproporlionate  size  of  the  ricea,  its  cryslals  olTer  coa^idcrahls  divcrsily  of 
appearance.  Rocli  crystals  BDmeliiaes  presenl  beauliful  iridescences,  holh 
■uperticUlly  and  internally;  when  external,  il  is  supposed  lo  trite  frain 
the  deposit  of  some  melallic  oxide,  proliably  of  iron ;  when  inlernal.  it  i< 
the  refraction  of  light  in  consequence  of  fiisures  in  the  crystal ;  and  it  will 
often  be  found  Ihal  iheie  fissures  are  slraiKlil,  and  parallel  wllh  one  or 
Other  oT  the  planes  of  the  pyramid.  This  appearance  may  be  produced  by 
plunging  a  healed  crystal  into  cold  water;  the  lamina-  then  psrtinlly  sep- 
arate parallel  to  the  natural  joints.  Another  mterssling  peculiarity  of 
qiurtx  is  its  frequent  occurrence  in  pieudomorphoia  crystals ;  at  Schtiee- 
faur|r,  in  Saxony,  it  assumes  the  forms  of  various  ealc-spars ;  at  Beeral.itone, 
[d  Devonshire,  Ihose  of  certain  Uuors;  al  Moatmartre.  near  Paris,  thai  of 
lenticular  gypsum,  be.     (See  table,  p.  Ixxxii.  of  the  Introduction.) 

In  Cornwall  rock  crystals  are  abundant ;  but  (he  dearest  as  well  ai  The 
lareest  specimena  hive  hitherto  been  obtained  from  the  alnle  quarries  of 
Delahole  and  the  vicinity  of  Tintae*'-  They  were  esteemod  and  uard  for 
personal  ornaments  in  the  time  of  Queco  Eliiabeth;  and  Cirew.  in  bii 
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AmMy  cf  ComwaU  (1602),  thus  notices  them :  **  In  blacknene  and  in 
bardnease  th«y  come  behind  the  true  ones ;  yet  I  have  knowne  some  of 
them  set  on  so  good  i  foile,  as  at  first  sight  they  might  appose  a  not  unskil- 
full  lapidarie."    (De  la  Beche,  Report  on  ComwcSl,  Devon,  &c.,  p.  497.) 

In  the  United  States  the  localities  of  this  species  are  niimerouii,  but  New 
York  has  furnished  the  most  beautiful  and  interesting  crystalline  forms, 
particularly  Herkimer  County.  These  have  been  described  with  great 
particularity,  and  numerous  figures  of  them  given,  in  the  elaborate  report 
of  Professor  Beck  on  the  Mineralogy  of  New  York,  recently  published,  to 
which  the  reader  is  referred.  They  occur  in  the  cavities  of  calciferous 
sandstone,  and  not  unfrequently  contain  cavities  themselves,  which  are 
occupied  by  small  concretions  of  anthracite,  and  also  by  a  bituminous  fluid 
and  drops  of  limpid  water.  These  are  sometimes  contained  in  the  same 
cavity,  and  their  presence  is  rendered  the  more  obvious  by  small  bubbles 
of  air,  which  move  to  and  fro,  as  in  a  spirit  level,  by  alternately  changing 
the  position  of  the  crystal. 

Crystals  of  quartz  are  occasionally  found  enclosing  foreign  crystallisted 
substances — as  schorl,  asbestus,  actynolite,  crystallized  tltanite,  and  spec- 
ular oxide  of  iron.  The  most  remarkable  specimen  containing  titanium 
which  has  hitherto  been  found  in  the  United  States,  was  discovered  in 
New  Hampshire,  in  a  detached  mass,  and  is  now  in  the  possession  of  Prof. 
Hubbard,  of  Dartmouth  College.  *  Crystals  scarcely  less  remarkable,  but  of 
a  smoky  color  or  topaz  yellow  (Caringorm),  and  enclosing  long,  slender, 
prismatic  crystals  of  schorl,  have  been  found  in  Nova  Scotia.  One  of  this 
character,  in  the  collection  of  the  American  editor,  weighs  90  pounds. 

The  crystals  from  St.  Lawrence  County,  N.  Y.,  as  well  as  some  of  those 
from  Herkimer,  present  the  common  pyramids,  without  the  intervention  of 
the  prism,  forming  the  dodicakdra  of  Hauy,  the  derivation  of  which  from 
the  primary,  is  shown  in  fig.  2.  In  a  few  instances,  individuals  from  the 
former  locality  present  the  primary  rhomboid  almost  perfect,  or  having  Its 
lateral  angles  replaced  by  tangent  planes  r,  and  also  by  the  small  triangular 
planes  z  resting  on  the  upper  edges  of  the  rhomboid,  as  seen  in  fig.  13,  and 
also  in  small  fig.  4.  A  remarkaole  specimen  of  this  form,  upwards  of  one 
inch  in  length,  was  in  the  collection  of  Mr.  Lukins  of  Philadelphia.  It  came 
from  Lake  George.  A  form  yet  more  rare  from  this  locality,  the  tim6t^t- 
naire  of  Hauy,  was  described  several  years  since  by  Dr.  Troost,  in  vol.  ii. 
Jour.  Acad.  jYat.  Sei.^  and  is  now  figured  by  Prof.  Beck  as  having  the 
alternate  solid  angles  of  the  prism  replaced  by  rhomboidal  faces,  as  in  the 


Fig.  13. 


Fig.  14. 


•8hic«  diteoTvred  in  pUee  bjr  Dr.  C.  T.  Jacktoo  ia  tbs  lime  qoarriM  of  Orfocd  and 
LjBS,  N.  H.    0M  his  JUpori  <m  Um  QM»losio«l  Soxvaj  of  tbs  Stais. 


142)  Ti»»  died  Amerkin  localJIies  of  one  or  Iwo  rare  roruis  to  which  dis- 
tlncliVB  namPB  hnvo  baen  given  by  Hauy.  Iwo  of  wbich  are  here  repre- 
a  figs.  15  Mill  IS,  ths  iRiler  b&ving  Ibo  edgei  of  (he  pjrimids 
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tnincated  {imargviU  of  Hauy).  P  on  o  160°  IS',  o  on  o  125°  \(f\  cor- 
retponding  to  P  on  ft,  or  ^  1  on  e,  and  ft  on  6  of  the  Urge  figure  by  Phillipt. 
P  on/or  X  on/  141°  40'.  Fig.  17  is  a  rare  example  from  Middleville, 
Herkimer  County,  N.  Y.,  cited  by  Professors  Beck  and  Shepard;  P  on 
a  145°  22^,  c  on  o  169°  50',  c  on  P  165°  SO',  «^  on  a  111°  15',  jf  on  o  137* 
61',  z  on  e  145°  SO',  a  on  c  175°  SO'.*  Examples  of  the  form  of  fig.  18 
have  been  found  it  Chesterfield,  Mass.;  they  have  also  been  brought 
from  Nova  Scotia  and  New  Holland,  in  both  instances  attached  to  masses 
of  trap  rock.  Perfectly  transparent  crystals  of  the  dodecahedral  form  have 
also  t>een  found  in  Nova  Scotia.  Many  of  the  specimens  from  Herkimer, 
N-k  Y.,  offer  beautiful  examples  of  the  postnatal  compositions  mentioned  io 
the  Introduction,  p.  liii.,  and  their  appearance  is  sometimes  most  unique 
and  fantastical.  Interesting  examples  are  presented  in  figs.  18  and  19,  in 
which  it  will  be  observed  that  the  small  crystals  are  united  to  the  larger 
ones  by  the  contact  of  similar  planes,  and  that  the  similar  planes  of  both  are 
parallel  with  each  other.  Rarely  has  a  small  crystal  deeply  penetrated 
the  side  of  a  larger  one,  and  may  be  removed,  leaving  a  perfect  impressioo 
of  its  form.  Fig.  20  represents  a  form  but  rarely  found  at  Middleville,  in 
which  the  planes  P'  and  zf  are  unduly  extended,  thus  nearly  approximating 
to  the  prism6  sphallolde  as  figured  by  Hauy.t  P  on  r  141°  40',  P  on  s 
138°  48',  r  on  r  141°  40',  r  on  s  142°,  P  or  r  on  s  161°  7'. 

The  following  sub-species  have  been  distinguished : 

1.  AvANTURiNE.  Quarz  hyaiin  Rvanturine,  H.  A  variety  of 
quartz  rock,  including  small  laminae  of  mica,  which,  when 
polished,  presents  a  shining  spangle-like  appearance.  The 
most  common  color  of  the  base  is  brown,  or  reddish  brown, 
enclosing  spangles  of  a  gold  color,  as  in  the  variety  from  Gape 
de Gatte  in  Spain;  occasionally  it  exhibits  a  fine  green  tint. 

2.  Prase.  Quarz  hyalin  vert-obscur,  H.  This  variety  pos- 
sesses a  dark  leek-green  color  (whence  its  name  from  the 
Greek).  It  only  occurs  massive,  with  amphibole,  principally 
in  the  iron  mines  of  Breitenbrunn,  in  Saxony.  In  the  (J.  S. 
it  is  abundant  at  Cumberland,  R.  I.,  and  encloses  acicular  and 
asbestiform  actynolite,  to  which  it  appears  to  owe  its  fine  color. 

3.  Milk  Quartz.  Quarz  hyalin  laiteux,  H.,  and  Rose 
Quartz.  Quarz  hyalin  Rose,  H.  Occur  massive,  and  are 
only  distinguished  by  their  color;  the  former,  as  its  name 
denotes,  presents  a  milky  aspect,  while  the  latter  has  frequently 
a  fine  rose-red  tint,  which  is  supposed  to  be  derived  from  a  mi- 
nute admixture  of  manganese.  It  occurs  in  granite  at  Raben- 
stein  in  Bavaria,  at  Abo  in  Finland,  and  has  numerous  locali- 
ties in  the  United  States. 

4.  Violet  Quartz.  Amethyst.  Quarz  hyalin  violet,  H. 
Amethyst  chiefly  difl*ers  from  common  quartz  in  its  color,  which 
is  purplish  violet,  supposed  to  be  derived  from  a  minute  propor- 

•Sereral  of  th«  meMurements  by  Hattf  do  not  exactly  corretpood  with  those  of  limilar 
pl«ne4  hy  Phillip*,  tmt  the  letter  are  to  be  rej^arded  aa  tho  moat  aoenrate,  having  been 
obtained  by  meant  of  the  reflecting  goaioroeler.    [Am.  Ed.] 

t  Fig.  18  if  given  on  the  authority  of  Prof.  Beck.  Figs.  19  and  90  are  drawn  from  crys- 
tals io  the  posettsion  of  the  editor.    The  former  is  about  siiE  inches  in  length. 
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Mifaneae,  which  it  contains;  it  becomes 
1  by  long  exposure  to  heat.  The  best 
k  t^  fcraaght  Tron)  Cambay  in  India,  from  Siberia, 
■i  hnia,  where  they  are  found  bolh  lining  the  cav- 
^  ind  in  rolled  masses.  Of  inferior  transparency 
»y  occur  in  Sweden,  the  Hartz,  Bohemia,  Transjl- 
6  balls  at  Oberslein  in  Germany,  in  large  crystal- 
ew  Cork,  and  in  Brazil.  Amethyst  is  a  very 
_  .^  •  mineral  in  the  trap  rocks  of  Nova  Scotia,  as  at  Par- 
iHwtt  Idutd  and  Cape  Blomidon,  where  it  freniienily  forms 
i*»jw  of  projecting  crystals,  over  which  are  implanted  very 
Ifwibu  crystals  of  heulnndite  and  apophylliie.  The  finest 
purple  variety  is  f.mnd  on  Digby  Neck  in  rolled  masses  on  the 
•Vire  of  Sl  Mary's  Bay.  In  llie  United  States,  the  trap  rocks 
of  Connecticut  and  Massachusetts  also  furnish  specimens.  At 
Bristol,  R.  I.,  pile  colored  crystals  of  amelhysl  are  found  in 
decomposing  granite,  and  contain  cavities  parlially  filled  with 
a  fluid  substance.  Fine  crystals  have  also  been  found  in 
Delaware  County,  Pa.  But  amethyst,  in  crystals  of  large  size 
and  deep  color,  is  comparatively  rare  in  the  United  Slates.  A 
crystal  in  the  cabinet  of  Mr.  Allen  contained  four  cavities  par- 
lially  filled  with  a  fluid  resembling  naphtha,  which,  on  being 
heated  to  S3*,  would  entirely  liil  the  cavities,  and,  on  cooling, 
reappear,  accompanied  by  apparent  ebullition. 

5.  Yellow  Ql'artz.  Quarz  hyalin  Jaune,  H.  Is  of  various 
shades  of  yellow,  and  nearly  transparent.  Splendid  specimens 
liave  been  found  at  Cairngorum,  in  Inverness-shire,  whence  the 
trivial  name  frequently  applied  by  lapidaries  to  this  variety. 

6.  Bbown  Quartz.  Quarz  hyalin  enfume,  H.  Closely 
allied  to  the  last,  but  less  traus|iareni,  and  more  common. 

7.  FERRircLNOTis  QiiARTz.  Eisenklesel,  W.  Quarz  hyalin 
rubiginex,  H.  Iron  flint,  J.  This  variety  presents  several 
shades  of  yellow  and  red,  and  occnrs  both  massive  and  crystal- 
lized. It  is  opake,  gives  sparks  with  steel,  and  con^isls  chiefly 
of  silica,  with  about  5  per  cent,  of  iron.  Eisenkiesel  is  found 
in  Bohemia,  in  iron-stone  veins  in  the  Hartz,  and  at  Altenberg 
in  Upper  Saxony. 

8.  Radiated  Qfabtz  occurs  in  crystals  which  are  closely 
aggregated,  and  which  radiate  from  a  point. 

9.  FrnROL's  Quart?,  is  produced  when  the  composition  pre- 
sents thin  columnar  particles.  The  cat's-eye  is  a  variety  of  this, 
interspersed  with  thin  filaments  of  asbestus,  which,  when  the 
stone  is  cut  en  raborhon,  presents  a  peculiar  opalescent,  or  (as 
the  French  term  it)  chatoyant  streak  of  light.  It  is  usually  of 
a  greyish  or  greenish  color,  huL  ollen  brown  and  red ;  ii  con- 
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tains  small  portions  of  alumina  and  lime,  derived  from  the  as- 
bestos which  traverses  its  mass;  is  generally  translucent,  and 
is  frequently  employed  as  an  ornamental  stone.  Its  principal 
localities  are  Ceylon  aiid  the  Malabar  coast. 

10.  Spongiform  Quartz.  Schwimmstein,  W.  Float-stone, 
J.  The  quartz  nectiquf.  of  Haiiy  is  described  as  occurring  in 
beds  of  flint  in  chalk,  at  St.  Ouen  near  Paris.  It  presents  a 
spongy  or  porous  appearance;  consists  of  numerous  minute 
white  or  greyish-white  crystals;  scratches  glass;  and,  as  its 
name  indicates,  possesses  the  property  of  swimming  on  water, 
at  least  until  the  air  contained  in  its  numerous  cavities  is  dis- 
placed. It  has  also  been  observed  under  different  forms  in 
some  of  the  Cornish  mines.  It  consists,  according  to  Vauque- 
lin,  of  98  silica,  and  2  carbonate  of  lime. 

In  the  massive  state,  quartz  is  a  most  abundant  mineral, 
forming  extensive  veins  in  primitive  and  transition  rocks,  and 
being  consequently  diffused  over  almost  every  quarter  of  th6 
globe.  White  silica  sandstone,  or  granular  quartz,  is  almost 
pure  silica,  or  contains  only  minute  portions  of  foreign  matter 
united  with  it  as  a  mechanical  admixture.  Near  Villa  Ricca 
in  Brazil,  a  variety  of  sandstone  occurs  in  thin  strata,  which 
is  remarkable  for  its  flexibility,  a  property  apparently  arising 
from  small  scales  of  mica  disposed  throughout  its  mass.  The 
minute  particles  of  pure  white  sand  are  likewise  quartz  in  a 
state  of  disintegration,  resulting  from  the  destruction  of  this 
species.  Such  are  the  sands  of  the  coast  of  Norfolk,  and  of 
Alum  Bay  in  the  Isle  of  Wight,  so  largely  used  in  the  making 
of  glass:  a  somewhat  similar  sand  is  found  in  the  caverns  of 
Reigate  in  Surrey. 

11.  Flint  consists  of  about  98  per  cent,  of  silica,  with  minute 
proportions  of  oxide  of  iron,  lime,  alumina,  and  water.  —  Klch' 
proth.  Specific  gravity  about  2*59.  It  is  of  various  shades  of 
grey,  yellow,  and  black.  It  is  somewhat  harder  than  common 
quartz,  which  it  scratches:  is  rarely  laminated,  and  therefore 
may  be  broken  with  nearly  equal  ease  in  every  direction :  is 
brittle  when  first  taken  from  the  native  bed,  but  becomes  harder 
by  exposure;  has  a  flat  conchoidal  fracture,  and  feeble  lustre: 
thin  fragments  of  the  black  varieties  are  very  translucent  and 
sharp.  It  is  infusible,  but  whitens  and  becomes  opake  when 
exposed  to  heat. 

In  the  chalk  formation  it  occurs  in  regular  beds,  and  con- 
sists either  of  nodules  or  flat  tabular  masses;  the  cliffs  near 
Dover  present  fine  examples  of  this.  Flint  is  also  abundant 
in  alluvial  deposits  in  the  neighborhood  of  chalk,  as  in  France 
and  the  north  of  Ireland.    It  is  often  found  enclosing  sponges. 
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fllcyonia,  echinitea,  and  other  fossil  remains.     By  exposure  to 

the  action  of  air  and  water  il  becomes  yellow,  anii  is  then 
lerraiiA  foTuginous  JiinI ;  such  for  ihe  most  pari  are  ihe  flinls 
of  our  fjrravel  beds,  which  have  been  rounded  by  attrition. 

12.  Calcedony"  presents  various  shades  of  while,  grey,  yel- 
low, brown,  green,  and  bine,  —  the  color  for  the  most  part  being 
uniform.  Ii  occurs  massive  :  forming  veins;  in  nodules;  and 
also  botryoidnl  and  siaiacliiic;  but  never  crystallized.  Il  is 
commonly  semi-lranspnrenl ;  has  an  even  or  very  flat  con- 
choidal  fracture;  is  harder  than  flint,  and  is  infusible;  con- 
aists  of  silica  84'0,  alumina  \&,  by  ihe  analysis  of  Bergman. 
Specific  Gravity  2(i. 

Splendid  sinlactiiic  specimens  of  this  mineral  were  at  one 
lime  found  in  Trevascus  mine  in  Cornwall;  Iceland  and  the 
Faroe  Isles  are  now,  however,  its  best  known  localities.  It 
also  occurs  in  Ceylon,  in  several  parts  of  India,  in  Siberia,  in 
Carinthia,  Hungary,  and  many  of  Ibe  Hebrides.  Pednandra 
mine  in  Cornwall  has  yielded  it  of  a  smalt-blue  color;  and  a 
variety  presenting  the  form  of  hexahedral  crystals,  which,  how- 
ever,  are  certainly  pseudomorphous,  has  been  brought  from 
Tresztyan  in  Transylvania. 

The  most  splendid  masses  of  calcedony  hitherto  brought  to 
the  United  States  are  those  collected  in  great  abundance  on  the 
shores  of  Desolation  Island  in  the  South  Indian  Ocean  by  the 
whale  fishermen.  They  are  hollow,  consisting  of  ihin  crusts, 
which  are  oftentimes  pure  white  and  nearly  tran.sparent,  and 
have  their  interior  surfaces  covered  with  bolryoidal  projectiona 
of  the  same  color  and  appearance. 

The  following  are  considered  varieties  of  calcedony. 

13.  ONVX.t  Consists  of  alternate  layers  of  brown  and  opake 
white  calcedony,  aud  is  that  variety  specially  used  in  the 
formation  of  cameos. 

14.  Plash*  f  is  grass-green  and  semi-transparent,  with  a 
glistening  lustre.  It  occurs  principally  in  India  and  China,  and 
is  brought  to  this  country  in  the  shape  of  beads  and  other  orna- 
ments,- occasional  specimens  are  found  among  the  ruins  of 

15.  Heliotrope  or  Bloodstone  is  usually  deep  green  and 

translucent,  with  yellow  or  blood-red  spots  interspersed  through 

•  SoBuxdfromU.BlDwn  of  Calcadoo  in  U|>r>er  Am,  xhars  il  <fu  CDllMUxi  br'lw 
X  PLuiiu,  Gfflok,  vnfnTiiif ;  Hit  lUhie  bayiof  bqvn  untl  bj  itiA  lafJButi  for  ihu 
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the  mass.  Its  color  is  supposed  to  be  derived  from  green  earth. 
It  is  found  in  Siberia,  Iceland,  in  the  Isle  of  Rum,  and  else- 
where. Well-characterized  heliotrope,  consisting  of  a  ground 
of  green  calcedony  abundantly  suffused  with  blood-red  dots 
and  delicate  thread-like  ramifications  of  jasper,  has  been 
obtained  among  the  trap  rocks  of  Nova  Scotia.  Among  lapi- 
daries it  is  in  considerable  request. 

16.  CuRYSopRASE  is  of  an  apple-green  color;  translucent; 
massive;  internally  somewhat  glimmering,  or  not  quite  dull; 
and  its  fracture  is  even,  rarely  approaching  the  conchoidal ;  B  B 
it  loses  its  color,  becomes  opake,  but  is  infusible  without  addi- 
tion. According  to  Klaproth  it  consists  of  silica  96*  16,  oxide 
of  nickel  1*0,  and  minute  portions  of  lime,  magnesia,  alumina, 
and  oxide  of  iron,  —  its  color  being  attributed  to  the  nickel. 
It  has  been  found  extensively  at  Kosemutz  in  Silesia,  in  veins 
traversing  serpentine,  and  accompanied  by  calcedony,  opal, 
quartz,  and  pimelite.  It  is  much  prized  by  jewellers,  and  is 
usually  cut  into  a  convex  form. 

17.  Cacholong  is  opake,  of  a  milk  or  yellowish-white  color; 
externally  dull,  but  internally  of  a  somewhat  pearly  lustre ;  it 
sometimes  disintegrates  by  exposure,  when  it  adheres  to  the 
tongue ;  and  B  B  is  infusible.  Its  specific  gravity  is  about  2*2, 
and  it  appears  to  be  closely  allied  to  hydrophane. 

It  occurs  in  loose  masses  on  the  borders  of  the  river  Cach,* 
in  Bucharia;  also  with  calcedony  in  the  trap  rocks  of  Iceland; 
in  the  Faroe  Islands;  in  Nova  Scotia,  and  in  Greenland. 

18.  CARNELiAN.t  Kameol,  W.  Quartz  agathe  cornaline,  H. 
Camel ian  and  agate  do  not  materially  differ.  The  former  is 
principally  from  Arabia,  India,  and  Surinam,  where  it  is  found 
in  nodules  of  a  dark  grey  color.  These  are  first  exposed  to 
the  sun  for  some  weeks,  and  then  placed  in  earthen  pots  and 
subjected  to  heat,  which  gives  them  those  hues  which  consti- 
tute their  value  in  jewelry. 

19.  Agatk  is  an  impure  variety  of  calcedony,  of  frequent  oc- 
currence in  the  vesicular  cavities  of  amygdaloidal  rocks.  It 
presents  the  most  brilliant  and  the  most  varied  colors,  and,  from 
its  hardness  and  compact  structure,  being  capable  of  receiving 
a  high  polish,  occupies  a  distinguished  position  in  most  collec- 
tions. The  parallel  lines  which  some  agates  exhibit,  when  cut 
and  polished,  much  resemble  those  of  a  fortification.  In  oth- 
ers the  colors  alternate,  as  in  certain  ribbons,  A  variety  from 
Saxony  presents  a  brecciated  structure ;  and  so  forth.     When 


*  Hence  its  name  of  Cacholong. 

t  From  Uie  raaenbUnoe  of  iu  color  to  Unat  of  flesh. 
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translacent,  and  containing  appearances  of  aborization,  or 
*«^aUe  lilameats,  but  which  are  ascribed  lo  the  infiltraiion 
of  iroa  m  mangnnese,  iiis  lenned  Mocha-stone ;  this  is  princi- 
pal); bron^t  from  Arabia.  Stoss  ugate  is  c»lcedon;  contain- 
imf  dcttc^le  vegetible  ramittcalions  of  different  shades,  and  oo- 
opaosallj  traversed  by  irregulnr  veins  or  red  jnsper. 

The  nract  beautiful  agates  are  foiitid  in  the  trap  rocks  of 
Obersten;  SHne  are  liollow,  and  are  lined  wiih  crystals  of 
>itrtij j< ;  others  also  include  harmolome.  Agnte  is  also 
tmmA  m  Saxony,  Bohemia,  Silesia,  Italy,  Siberia,  and  India. 
The  Rill  of  Kinnoull  and  the  Isle  of  Skye  are  well-known 
SeaKh  Inedilies.  Specimens  recently  brought  from  Nora 
Sntn  will  tic  in  beauly  with  any  from  the  most  noted  Euro- 
ftm  htcalilies.  A  collection  was  also  brought,  a  few  yeat« 
MM*,  froM)  New  Hollnnd,  which  comprised  rare  and  beautifol 
fc^Kof  moss  agile,  with  botryoidal  green  nnd  white  calcedonj. 
AfMe  is  used  both  as  on  orniimental  stone,  and  for  cops  nnd 
WMUrs  by  the  chemist.  The  facility  with  which  certain  of 
Its  GnM  imbibe  moisture  enables  the  lapidary,  by  boiling  it  first 
M  mI  and  then  in  sulphuric  acid,  to  give  it  much  the  resem* 
MiBC«  ofihe  onyx. 

M.  Common  Jasper,  in  a  chemical  point  of  view,  only  diHen 
ftwM  *|t''^  <"  containing  h  larger  portion  of  iron ;  mineralogi- 
nVr,  tt  is  for  the  most  part  readily  distinguished  by  its  opncily. 
It*  prevalent  colors  are  yellow,  brown,  and  red  of  various 
ihades,  and  sometimes  green;  occasionally  intermixed,  or  in 
ipnta  and  irregular  veins.  It  has  often  a  resinous  lustre,  but 
n  snrattimes  dull ;  its  fragments  are  rarely  translucent  on  tha 
•d^vs;  is  hard,  and  frequently  brittle,  and  does  not  fuse  B  B. 
ll  occurs  in  many  pnrls  of  the  Conlinent,  in  veins  and  beds 
Wh  in  primitive  and  secondary  mouniainB;  also  in  Cornwall, 
in  ihn  PentliMid  and  Monrfoot  Hills,  and  in  other  parts  of  Scot- 
land:  also  in  Nova  Scolia. 

31  SratPED  Jasper,  or  Rtsuo.v  Jasper,  presents  green,  yel- 
kw,  »nd  red  colors,  of  various  shades,  the  moat  beautiful  variety 
being  composed  of  equal  and  parallel  layers  of  these  colors. 
It  occurs  principally  in  the  Ural  Mountains  of  Siberia,  in  Sait- 
ony,  and  in  Devonshire.  Variously  colored  varieties  are  found 
ill  Nova  Scoiia. 

22.  EovPTrAN-  Jasper,  or  Eoyptian  Pebble,  occurs  in  round- 
ish tnasses  which  are  externally  rough,  nnd  generally  of  a  hrown 
«o)or.  Internally  it  exhibits  a  lighter  hue,  which  sometimes 
approaches  to  that  of  crenm,  around  which  are  disposed  irreg- 
ular zones  or  bunds  of  brown,  sometimes  intermixed  with 
nearly  black  spots,  and  also  with  dentritic  appearances.     It  is 
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found,  according  to  Dr.  Clarke,  in  abundance,  together  with 
masses  and  detached  fragments  of  petrified  wood,  scattered 
over  the  surface  of  the  sandy  desert  eastward  of  Grand  Cairo, 
e?en  to  the  borders  of  the  Red  Sea. 

23.  Porcelain  Jasper,  or  Porcellanite,  is  also  by  some 
mineralogists  considered  a  variety  of  this  species;  but  it  is 
merely  clay  indurated  by  heat.  It  is  compact,  massive,  and 
opake :  presents  sometimes  a  slaty  structure,  with  a  vitreous, 
uneven,  conchoidal  fracture,  and  has  either  a  bluish  grey,  or  a 
light  fawn  color.  It  melts  B  B  into  a  semi-transparent  enamel, 
and  is  therefore  quite  distinct  from  any  of  the  jaspers.  It  occurs 
principally  in  the  neighborhood  of  coal  seams  which  have  been 
in  a  state  of  combustion,  and  is  abundant  around  Carlsbad  in 
Bohemia. 

24.  HoRNSTONE.  A  green-colored  soil  hornstone,  used  for 
the  setting  of  lancets,  yielded  to  Faraday,  silica  71*3,  alumina 
15*3,  protoxide  of  iron  9*3,  and  a  trace  of  lime. 

This  substance  occurs  massive,  in  nodules,  and  pseudomor- 
phous.  The  massive  has  a  splintery  or  somewhat  conchoidal 
fracture,  and  is  translucent  or  opake;  is  dull,  or  has  a  glim- 
mering lustre ;  is  scarcely  so  hard  as  quartz,  and  is  infusible. 
Its  general  color  is  grey,  which  is  tinged  blue,  green,  brown, 
red,  or  yellow.  In  appearance  it  closely  resembles  compact 
felspar:  hornstone,  however,  is  infusible;  felspar  is  fusible. 
Hornstone  is  found  in  round  masses  in  limestone  in  the  Tyrol, 
forming  veins  in  Hungary  and  Sweden,  and  presenting  remark- 
able pseudomorphous  crystallizations  in  Saxony  and  Bohemia. 
It  is  by  most  mineralogists  classed  with  flint. 

The  United  States  can  scarcely  be  said  to  furnish  their  pro- 
portion of  localities  of  the  several  varieties  last  described,  prob- 
ably from  the  rare  occurrence  of  trap  rocks,  in  which  they 
most  abound.  A  beautiful  green  chrysoprase  is  found  in  ser- 
pentine at  New  Fane,  Vt. ;  prase  penetrated  by  actynolite  at 
Cumberland,  R.  I. :  rose  quartz  at  Acworth,  N.  H  ,  Paris  and 
Topsham,  Me.,  Southbury,  Ct.,  Williamsburg  and  Chesterfield, 
Mass.  Carnelian  and  agate  are  rarely  found  in  the  trap  rocks 
of  Connecticut  and  Massachusetts,  but  a  deep  red  jasper  is 
abundant  at  Sau^rns,  and  a  yellow  variety,  with  calcedony,  is 
found  at  Chester,  Mass. ;  hornstone,  in  rolled  masses,  is  not  un- 
common ;  calcedony,  common  and  onyx  agate,  with  red  jasper, 
occur  plentifully  along  the  shores  of  St.  Mary's  River  and  Lake 
Superior,  loose  and  imbedded  in  amygdaloid.  Hollow  globular 
masses  of  reddish  brown  and  yellow  botryoidal  calcedony  occur 
at  Tampa  Bay,  Florida.  A  very  beautiful  ribbon  and  agate 
jasper  has  been  discovered  by  Dr.  Jackson,  near  Machias,  Me., 
2 
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where  it  is  oblnincd  in  huge  sheets  and 

mental  purpoaea.     The  trap  and  baaaliti 

Rocky  MounUins,  which  have  been  recei 

Parker,  abound  with  mo^t  of  ihe  varietit 

particularly  jasper,  af^aie,  ood  CBriieliaD 

cialed  with  the  various  zeolite  miiierala  so  common  to  these 

rocks,  but  which,  we  regret  to  say,  arc  but  incidentally  alluded 

to  in  hia  journal. 

26.  KilfatrickQdahts.  Dr. Thomson  has  given  thisname 
to  a  variety  of  this  species  which  is  found  in  the  trap  rocks  of 
Kilpatrick  Hills,  in  the  vicinity  of  GiRSgow.  Ita  principal 
pecniiatitj  is  that  it  occurs  in  small  globular  masses,  sometimes 
in  perfect  spheres,  "  consisting  of  an  aggregation  of  crystals, 
the  forms  of  which  cannot  be  made  out;  but  the  exterior  ter- 
"each,  when  examined  under  the  microscope,  ap- 
pears lo  be  a  four-aided  pyramid.  So  that  each  of  the  spheres 
IS  studded  tvith  small  niicroscc^ic  four-sided  pyramids.  It 
ooniains  ^  per  cent,  of  water,  with  a  trace  of  sulphuric  acid, 
and  is  rather  lighter  than  common  quartz.  It  is  white  and 
translucent."     {OutUnei  of  Mineralogy,  &,a,,  rol.  i.,  p.  66.) 

In  Nova  Scolia  the  same  variety  is  found  in  cavities  of  the 
amy^oluid,  sometimes  lying  loose  from  the  rock,  and  showing 
but  a  minute  point  br  which  the  sphere  was  once  attached  to 
it,  while  in  the  process  nf  forming.  It  consists  of  radiating 
prisms,  procredmg:  from  a  common  centre,  and  terminating  in 
pj-ramids  externally,  but  of  the  usual  form. 


OH.  vr.  ami 

Opal,  like  quvts.  consists  chiefly  of  silica  and  wnter ;  but 
analysis  ^nerally  indicates  a  greater  quantity  of  the  latter  than 
iu  ^iiarti.  Its  occasional  resinous  lustre  is  probably  the  ori- 
gin of  llatiy's  appellation.  None  of  its  varieties  are  sufficiently 
bard  In  give  fir«  with  steel.     SpeciRc  gravity  2'flO  lo  SiV). 

I.  Pdcriovs  OrAi„  Noble  Opal.  EdlerOpal,W.  Quarz 
re^iiiite  npnlin.  11.  This  beautiful  mineral  is  of  a  white, 
bluish,  or  ycllowisl>-whiie  color,  and,  when  viewed  by  trans- 
mitted light,  is  yellow.  It  exhibits  brilliant  and  changeable 
nf  green,  blue,  yellow,  and  red.  This  piny  of  colors 
has  not  been  sal  is  factor  ily  accounted  for ;  Sir  D.  Brewster  sup- 
poses it  to  be  owing  lo  the  refraction  and  reflection  of  light  in 
cerinin  openings  in  the  interior  of  the  mass,  which  are  not  fis- 
sures, hut  possess  a  uniform  shape.  It  is  translucent;  frac- 
ture oonolioidal,  with  a  vitreous  or  reainous  lustre;   easily 
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broken,  but  scratches  glass.  B  B  it  decrepitates,  and  loses  its 
colors.  The  Hungarian  consists,  according  to  Klaproth,  of  90 
silica  and  10  water :  this  water,  however,  is  believed  (in  com- 
mon with  the  water  found  in  some  other  silicious  minerals) 
to  be  hygrometric,  and  therefore  to  vary  with  the  state  of  the 
atmosphere.  It  occurs,  accompanied  by  common  opal,  imbed- 
ded in  porphyry,  at  Czervenitza  in  Hungary ;  in  trap  rocks  in 
the  Faroe  Islands;  at  Freyburg,  in  Saxony,  and  at  Gracios  a 
Dios,  in  the  province  of  Honduras,  in  America,  whence  it  has 
been  brought  in  specimens  of  considerable  size  and  of  great 
splendor,  the  color  being  milk-white  with  a  faint  shade  of  blue. 
Small  fragments  of  what  appear  to  be  trachite  were  attached 
to  the  specimens  which  have  been  brought  from  this  place  into 
the  United  States. 

2.  Fire  Opal.  Cluarz  resinite  girasol,  H.  Silex  girasol, 
Bt.  Is  found  with  the  noble  opal  in  Hungary,  but  is  much 
scarcer.  It  diflers  from  the  precious  in  possessing  only  bright 
hyacinth-red  and  yellow  tints  when  turned  towards  the  light 
It  occurs  principally  at  Ziraapan  in  Mexico,  in  the  Faroe 
Islands,  and  (accompanying  the  opal  just  described)  from  Gra- 
cios a  Dies  in  Honduras.  Also  in  Guatemala.  **  Humboldt 
first  made  known  the  rich  repository  of  this  mineral  in  Mex- 
ico, and  one  of  the  most  magnificent  specimens  ever  obtained 
was  deposited  by  him  in  the  Royal  Miueralogical  Cabinet  at 
Berlin.  It  occurs  in  trachytic  porphyry."  (Feuchtwanger  oh 
Gems, ) 

3.  Common  Opal.  Gemeiner  Opal,  W.  Quarz  resinite 
commun,  H.  Silex  resinite,  Bt.  Presents  various  shades  of 
white,  green,  yellow,  and  red,  but  is  entirely  devoid  of  the  play 
of  colors  peculiar  to  noble  opal.  In  hardness,  translucency, 
fracture,  and  specific  gravity,  it  corresponds;  and  its  constitu- 
ents are,  920  silica,  7*75  water,  and  0*25  oxide  of  iron.  It 
occurs  abundantly  at  Telkobanya  and  elsewhere  in  Hungary, 
forming  short  irregular  beds  which  traverse  porphyry ;  in  Faroe 
occupying  the  cavities  of  amygdaloidal  rocks;  in  Ireland,  at 
the  Giant's  Causeway;  and  in  many  parts  of  the  Hebrides. 

4.  Semi-Opal.  Halb-Opal,  W.  Quarz  resinite  hydro- 
phane,  H.  ?  Differs  from  the  last  in  being  more  opake :  the 
translucency,  however,  of  some  varieties  is  increased  by  im- 
mersion in  water,  particularly  when  in  thin  fragments.  It  oc- 
curs of  various  .shades  of  white,  grey,  yellow,  brown,  and  green. 
When  compact,  the  fracture  is  flat  conchoidal.  According  to 
Klaproth,  it  consists  of  65  0  silica,  10  carbon,  r75  oxide  of 
iron,  8  ammoniacal  water,  and  a  small  portion  of  bitumen.     It 


!  lalea,  Iceli 

Frankfort,  in  some  of  ihe 
B««iDB  of  Cornwall,  and  in  ihe  trup  ofNova  Scotia. 

i  VM»Oru-  Holz-opal,  W.  Cluarz  resiuiie  xyloide, 
•■  "ttiBtmietyia  remarkable  for  its  ligneous  appearance, 
hptveeala  aeveral  tints  of  white,  grey,  brown,  and  black  ;  and 
Mfraciure,  translucency,  and  liiaire,  doea  not  malerially  differ 
6«ai  ■emi-opal,  although  somewhat  harder.  It  occurs  occa- 
snnally,  fomiiug  large  trees,  in  the  pumice  conglomeraiea  of 
Neusohl  and  Kreninitx  in  Hungary;  in  trap  rocks  in  Tranayl- 
»auia  anil  ihe  Faroe  Islands;  and  in  Van  Diemen's  Land. 

fi-  Ferrvuinoub  Opal.  Opal-jasper,  W.  Jaspe-opal,  Br, 
Jaeper-opal,  J.  The  ferruginous  is  disiinguished  from  com- 
mon opal  by  its  colors,  which  are  deep  shades  of  red,  yellow, 
and  grey ;  and  by  being  opake,  or  only  feebly  translucent  on 
the  edges.  Its  fracture  is  flat  conchoidal.  fi  B  it  does  not  be- 
come while.  A  variety  from  Telkobanya  yielded  to  Klaproth 
Bilica  4305,  onide  of  iron  47-0,  water  7-5.  It  occurs  in  por- 
phyry near  Telkobanya  and  Tokay  in  Hungary  ;  in  the  Saxon 
Erzebirge;  at  Dominica;  and  in  St.  Helena. 

7.  HvuROPHANE.  Quarz  resiniie  hydrophane,  H.  A  variety 
of  opal  devoid  of  transparency,  but  assuming  it  when  immersed 
in  water  or  any  other  transparent  fluid  (whence  its  name,  from 
the  Greek);  emitting  at  the  same  time  numerous  globules  of 
air,  and  becoming  considerably  heavier.  It  adheres  to  the 
tongue,  and  consists,  according  to  Klaproth,  of  931  silica,  16 
alumina,  5*0  water  and  inflammahle  matter.  It  occurs  in  Hun- 
gary, in  Buchirin,  and  at  the  Giant's  Causeway,  in  small  masses 
resembling  mountain  cork,  which  are  quite  opake  until  im- 
mersed in  water,  when  they  dilate  and  become  translucent. 

8.  Memlitg.  Quarz  resinite  subluiaani,  brunatre,  H. 
Menilite  is  a  variety  of  semi-opal,  occurring  in  compact  reni- 
form  masses  of  n  brown  color ;  structure  slaty,  somewhat  trana- 
lucent,  and  found  in  beds  of  adhesive  slate  al  Menil-montanl, 
near  Paris.  From  the  resemblance  of  its  darker  varieties  lo 
pitch,  it  is  sometimes  called  the  pitrhstnne  of  Menil  ntontnnt. 

9,  according  to  Klaproth,  of  65'5  silica,  I  alumina,  II 
I  inflamnmblc  matter,  with  small  proportions  of  lime 


Hyalite.' 


;r's   Glass.     Quarz  hyalin  concre- 

1   while   and   transparent   bolryoidal 

italactiles;  has  a  vitreous  lustre,  is  brittle,  but  is 
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hard  as  quartz.  Specific  gravity  about  2*4 ;  B  B  it  is  infusi- 
ble by  itself,  and  consists,  according  to  Bucholz,  of  silica  92, 
water  6'3,  with  a  trace  of  alumina,  or  nearly  8  atoms  silica  to 
1  atom  water.  This  singular  mineral  is  chiefly  found  investing 
or  lining  the  cavities  of  trap  or  basaltic  rocks.  It  occurs  in 
amygdaloid  near  Frankfort-on-the-Maine,  at  Schemnitz  in 
Hungary,  and  imbedded  in  clinkstone  at  Waltsch  and  other 
places  in  Bohemia.  In  the  United  States  a  mineral  which 
resembles  hyalite,  and  is  regarded  by  some  as  fused  quartz,  is 
Ibund  at  several  places  in  St.  Lawrence  County,  N.  Y.  Many 
of  the  rounded  masses  which  occur  with  phosphate  of  lime,  d&c., 
at  Hammond,  have  the  characteristic  appearance  of  the  Bohe- 
mian hyalite.  In  Putnam  County,  N.  Y.,  hyalite  of  a  light 
blue  color  is  found  in  the  coatings  on  granite  at  the  Phillips 
ore  bed,  associated  with  green  malachite. 

10.  SiLicious  Sinter.  Kieselsinter,  W.  duarz  agathe  con- 
cretionne  thermogene,  H.  Consists  of  silica  98*0,  alumina  1*5, 
iron  0*5  —  Klaproth,  Specific  gravity  about  1*8.  The  com- 
mon colors  of  this  mineral  are  white,  greyish  white,  and  yellow. 
It  is  light,  brittle,  dull,  commonly  porous,  with  a  fibrous  tex- 
ture, although  sometimes  sufficiently  compact  to  admit  of  a 
conchoidal  fracture;  lustre  pearly.  Per  5f,  infusible  B  B.  It 
occurs  abundantly  around,  and  is  deposited  by,  the  hot  springs 
of  Iceland,  the  Isles  of  Ischia,  St.  Michael,  d&c.  It  is  some- 
times in  stalactitical  shapes,  the  surfaces  of  which  are  studded 
with  minute  pyramids  of  quartz  crystals.  The  variety  from 
St.  Michael,  named  Michaelite  by  Dr.  J.  W.  Webster,  is^ 
according  to  his  analysis,  a  pure  hydrated  silica.  It  is  found 
with  the  other  varieties,  lining  cavities,  and  in  masses  com- 
posed of  long  and  delicate  fibres,  which  cross  and  interlace 
each  other,  so  as  to  form  a  beautiful  network.  Its  color  is 
snow-white,  and  sometimes  of  a  beautiful  amethystine  tint. 
Specific  gravity  1*88.  (See  Dr.  Webster's  interesting  account 
of  the  Azores.)  Specimens  from  the  craters  of  Iceland  and 
Teneriflfe,  analyzed  by  Dr.  Kane  {Elements  of  Chemistry ^  p. 
526),  show  that  these  light  and  spongy  sinters  are  truly  definite 
compounds  of  silica  and  water,  answering  to  the  formula  2  Si 
-l-Aq. 

A  variety  of  this  is  the  pearl  sinter  or  Jiorite,  which  occurs 
in  stalactitical,  cylindrical,  botryoidal,  and  globular  masses,  of 
a  white,  yellowish  white,  or  greyish  color;  externally  it  is 
smooth  and  shining,  internally  glistening  with  a  pearly  lustre; 
fracture  flat  conchoidal ;  translucent  on  the  edges;  not  so  hard 
as  quartz,  and  infusible  B  B  without  addition.  It  consists  of 
2* 
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KARPHOLITE. 

jUtu  9fi.l^.  alumina  28  67,  proioxide  of  manganese  1016, 
bmmkUc  of  iron  2-W,  lime  027,  fluoric  acid  I  47,  waler 
|#^^  —Sinmegcr. 

TW  line  and  fluoric  acid  being  regarded  as  accidental,  its 
liini  ■-'- -  is  thus  slated  by  Dr.  Thomson:  7  atoms  silicate 
«f  MViiiDa,  3  atoms  sesquisilicale  of  manganese  and  iron,  6 
tthMDS  waler;  or,  as  expressed  by  ihe  formula,  7  AlS+3 
(HMn+fVDS'l+U  Aq. 

S|i.  Gr.  2935.  H.  =S. 
The  color  of  ihis  niinernl  is  generally  wax  or  Kirnw-yellow 
(hence  its  name  from  ihe  Greek).  It  occurs  in  tufts  of  mi- 
nule,  fibrous,  imperfeclly- formed  crystals;  also  massive,  with 
■  fibrous  and  frequently  radiated  structure,  which  is  rather 
incoherent;  and  in  an  earthy  state,  probably  from  disintegra- 
tion ;  opake;  with  a  silky  lusire;  and  very  brittle.  B  B  on 
charconi  it  iniumesces,  whitens,  and  fuses  slowly  into  a  brown 
opake  glass;  with  boraic  it  forms  a  transparent  glas.*,  which  in 
the  outer  flame  presents  the  anietbysiine  tinge  of  manganese, 
and  in  the  reducing  flame  becomes  green. 

It  is  found  disposed  on  granite,  with  fluor  and  quartz,  in  the 
tin  mines  of  Schlackenwatd,  iti  Bohemia. 


ALUMOCALCITE. 

Silica  86G0,  alumina  225,  lime  6-25,  water  40.  —  Kerstin. 

Specific  Gravity  2- 174.    May  be  crushed  between  the  finger  a. 

Color  milk-white,  inclining  to  blue.  Streak  tlie  same. 
Frticturt  conchoidal.  Adheres  strongly  to  the  moistened  lip. 
Yields  water  in  the  glass  lulie.  Becomes  opake  and  grey  col- 
ored when  exposed  to  heni  iu  the  plnlina  forceps.  With  borax 
forms  a  colorless  glass.  In  salt  of  phosphorus  is  soluble,  with 
the  exception  of  a  silica  skeleton.  In  concentraled  muriatic 
acid  it  forms  a  transparent  jelly. 

This  substance  occurs  in  the  clcfls  of  ironstone  veins  at 
Eybenstock  in  the  Erzgebirge.  Breithaupt  separated  it  from 
opal,  with  which  it  had  previously  been  confounded;  and  to 
him  we  are  indebted  for  the  above  description. 
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GARNET.* 
DodMAlMdnl  Oanwt,  M.  Jam.    Cwboncoloi  Dodecaliedrai,  D. 

Under  this  term  are  included  several  substances,  consisting 
priDcipallj  of  the  same  elements,  but  united  in  variable  propor- 
tions, as  the  silicates  of  alumina,  lime,  iron,  and  manganesei 
isomorphic  bodies  which  have  the  property  of  replacing  each 
other  without  changing  the  crystalline  form,  so  that  different 
formule  must  be  employed  in  expressing  their  atomic  propor- 
tions. Sp.  Gr.  3*5  to  4-3.  H.  =  6*5  to  7*5.  Dr.  Thomson 
baa  attempted  to  show  that  the  species  garnet  is  a  mixture,  in 
Tarious  proportions,  of  the  three  different  silicates  which  com- 
pose the  varieties  grossularite,  common  garnet,  and  colophonitei 
and  are  sometimes  united  with  silicate  of  manganese ;  but  to 
adopt  this  view  we  must  exclude  pyrope,  of  which  chromic  acid 
forma  an  essential  constituent  More  knowledge  is  needed  in 
relation  to  this  interesting  class  of  minerals.  It  is  sufficient  to 
saj  that  they  all  agree  so  far  in  their  external  characters  as  to 
present,  under  different  modifications,  the  same  primary  form, 
a  rhombic  dodecahedron.  As  they  are  made  into  distinct  spe- 
cies by  some  authors,  the  formulae  have  generally  been  added. 

1.  Almandinb.  Precious  Garnrt.  Edler  Granat,  W. 
Grenat,  H.  Grenat  noble,  Br.  Bt.  Combination  of  1  atom  of 
silicate  of  protoxide  of  iron,  1  atom  of  silicate  of  alumina. 
Formula:  AIS+FS. 

Bobttmia.  New  Tork.  Bnno. 

Kliea »W 48-51 40^ 

Ahmina..... »90 19  15 lO-SS 

Protoxida  of  iron.  .••••.  aO'M.  .••.•••...••  33*57.  ..•••••■.•••.  33*83 

Protoxidourmanmnaaa  00  00 5-48 6*60 

3H)U OiiO 00-00 


97-80  Vaaquelln.  l01€9VVlieht'r.         101-J7  Wiebt*x. 
Bp.  Gr.  4-9.    H.  batwaan  G4  and  7  5, 

The  principal  color  of  this  beautiful  mineral  is  red  of  vari- 
ous shades,  having  sometimes  a  tinge  of  yellow  or  blue,  or  a 
smoky  aspect :  it  is  commonly  translucent,  often  transparent 
It  occurs  crystallized  in  the  rhombic  dodecahedron,  and  may 
sometimes  be  cleaved,  though  not  without  difficulty,  parallel 
to  the  planes  of  that  solid,  —  this  is  therefore  considered  its 
primary  form.  Fracture  conchoidal,  with  a  shining,  vitreous 
lustre.  B  B,  per  se,  it  fuses  into  a  black  globule,  which  acts 
upon  the  magnet,  and  with  borax  melts  slowly  into  a  dark 
glass  tinged  by  iron.     Insoluble  in  acid. 

The  almandine  is  much  esteemed  as  a  precious  stone.  Its 
principal  localities  are  Ceylon  and  Pegu,  where  it  occurs  in 
alluvial  deposits,  and  Greenland,  whence  many  fine  stones 

•OiautyFri  of  tha  cobf  »f po— fra— U  aaada. 
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have  been  obtained  for  ihe  purposes  of  the  lapidary.  In 
smaller  bul  most  beautiru!  crystals.  It  ia  found  accumpanying 
diopside  and  talc,  at  Ala  in  Piedmont ;  sometimes  near  Ely  in 
Fifcshire;  and  in  several  parts  of  Bohemia.  It  is  believed  to 
be  the  common  carbuncle  of  ihe  ancients,  though  iliey  also 
■pplied  this  term  to  the  rnby,  as  well  as  to  other  gems,* 

In  the  United  States  highly  perfect  and  poliabed  dodecahe- 
drons of  precious  garnet  are  abundant  in  a  compnci  hornbletid- 
ish  rock  at  Hanover,  N.  H,  These  rarely  present  any  other 
modifiuationa  than  the  simple  replacement  of  the  edges  by  one 
plane  {inargine  of  Ilaiiy),  lig.  2  of  the  next  variety;  but  at 
Francoaia  and  Lisbon,  in  the  same  state,  very  brilliant  crys- 
tals, with  their  edges  replaced  by  three  planes  [iri  imargini  of 
Hauy),  as  represented  by  the  large  figure  under  the  same  va- 
I  xieiy,  accompany  ihe  beda  of  iron  ore  in  the  form  of  geodes, 
associated  with  calcareous  ttpar,  and  sometimes  with  byssolite. 
In  New  York,  on  the  Croton  Aqueduct,  near  the  village  of 
Yonkers,  according  to  Prof.  Beck,  it  occurs  abundanily  in 
black  inicB  and  gneiss  of  a  rose-red  and  dark  red  color,  in 
cryNtals  from  a  quarter  to  half  an  inch  in  diameter;  and,  when 
cut  and  polished,  it  forms  a  beautiful  i;em.  A  large  irregular 
crystalline  mass  of  thia  mineral,  found  in  the  same  neighbor- 
hood, weighed  about  60  pounds. 

2.  Common  Garnet.  Gemeiner  granat,  W.  Grenat  brun, 
&c.  II.  Color  reddish-,  yellowish-,  greenish-,  or  blackish- 
brown,  and  it  dilTers  from  precious  garnet  in  being  commonly 
opake,  or  only  translucent.  It  is  found  in  granular  masses, 
and  crystallized  in  dodecahedrons,  which  are  often  considera- 
bly modified.  Not  quite  so  hard  as  almandine ;  fracture  some- 
times u 


Fig.  1,  primary  rhombic  dodecahedron.  Fig.  2,  the  snme, 
all  the  edges  being  replaced  by  six-sided  planes,  which,  being 
further  advanced  in  fig.  3,  reduce  those  of  the  primary  crystal 
to  small  rhombs ;  and  being  complete  in  fig.  4,  assume  the  form 
of  trapeziums,  forming  the  trapezoidal  garnet,  consisting  of  24 
and  equal  trapezoidal  faces,  in  which  no  portion  of  the 
primitive  planes  is  visible.  Figs  2  and  3  have  each  36  faces, 
of  which  12  are  rhombs  and  24  arc  hexaedrons. 
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ComiDoii  girnet  is  BbDnduitlj  dineniinBled  in  aonie  of  tbs 
older  roclu,  u  mica  alate,  Mrpentiiie,  and  gneias;  and  mmd^ 
limos  in  granite.  It  ia  met  with  in  moat  countries  in  which 
tboM  rocki  occur,  and  ia  oflea  ao  abandant  as  to  form  an  iin> 
portant  ore  to  the  iroa  amelter.  Regular  dodecahedrona  of 
acTcral  pouuda  weight  have  been  (bund  at  Fahtun  in  Swedeo; 
■lao  at  Arendal  and  Kongaberg  in  Norwaj ;  and  in  the  Zillaia 
thai,  Tjrol.  In  the  mica  alatea  of  Perthshire,  InTcrneaa-abira, 
Shetland,  and  the  Isle  of  Hull,  it  ia  of  frequent  occurrenee. 
At  Schwartxenberg  in  Saionj,  and  in  the  Bannat,  it  presentt 
peculiar!;  green-colored  cryatala;  and  at  Vcauvtus  occupiM 
the  earitiea  of  ejected  debria. 

In  the  United  Stales  common  garnet  is  rerj  generally  dit 
fuaed  throughout  the  primitire  rocks,  and  mineralogists  are  too 
familiar  with  its  localities  to  require  an  enumeration  of  them. 
At  some  localities  it  enters  into  the  composition  of  the  rock  to 
an  extent  almost  equal  to  that  of  either  of  the  regular  ingredn 
enta.  For  the  numerous  localities  the  student  maj  coosolt 
iEoiuum's  Catalogue  of  Amrriean  Mintrah. 

3.  Ptrbneitk.  Pyrenit,  W.  Pyreneite,  J.  This  Tariety 
of  garnet  is  black,  and  occura  in  minute  but  very  aymmetrical 
rhombic  dodecahedrons,  which  glisten  externally.  The  frae* 
tare  ia  uneven.  It  ia  opake,  hard,  and  B  B  losea  ita  caiot, 
melting  eaaily  into  a  poroua  black  slag.  It  occurs  imbedded  in 
primitive  limestone,  in  the  Pic  Ere^Lids  near  Bareges  in 
France,  and  in  mica  schiste  iu  the  Pyrenees. 

4.  QaosflULAKiTB,  or  Grbbn  Garnbt.  The  following 
analyses  will  show  it  to  be  composed  of  simple  aificatea,  tlw 
atoms  of  bases  agreeing  with  those  of  silica.  The  iron  being 
united  to  the  alumina,  and  the  msnganese  to  the  lime,  their 
atoma  become  almost  equal,  as  shown  by  calculation  from  the 
last  analysis.  The  mineral  is  therefore  a  silicate  of  alumiDa 
and  lime.    Formola  AlB+CalS. 
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This  rare  mineral  generally  assumes  ihe  Irapczoidal  form  of 
ciTsullizition.  I[  is  light  olive-green;*  translucent  or  semi- 
Uinsparent;  hard,  and  brilliant  externally.  lis  fracture  is 
conchoidal,  and  its  fragmenls  possess  a  vitreous  lustre.  Its 
comportment  B  B  ia  similar  to  that  of  almandine,  only  tliat  the 
glass  produced  is  of  a  brownish  color.  It  occurs,  with  ido- 
crise,  in  a  greenish  grey  argillaceous  rock,  near  the  river 
Wiloui  in  Siberia,  nnd  at  Telmarken  in  Norway. 

5.  Ctprine.  The  mineral  from  the  last-named  locality  hag 
been  usually  regarded  as  a  variety  of  Idocrase.  and  described 
under  the  name  of  cupreous  idocrase,  or  cyprine;  but  from  the 
analysis  by  Mr.  Richardson  in  Dr.  Thomson's  laboratory,  it 
appears  that  it  contains  no  copper,  but  gives  the  same  results 
as  were  obtained  by  Wachtmeisler,  in  his  analysis  of  grosau- 
lariie.  There  can  be  no  doubt  of  the  identity  of  the  two  min- 
erals.t  It  exhibits  occasionally  crystalline  faces,  and  has  a 
beautiful  smalt-blue  tinge.  Its  specific  gravity  is  32278.  It 
fuses  readily  with  effervescence  into  a  globule  which  becomes 
black  in  the  oxidating  tianie,  and  red  in  the  reducing  one. 
The  analysis  is  above  stated, 

6.  UwAROwiTE.  t  Chrome  Garnet.  This  is  a  rare  variety 
of  garnet,  made  known  by  one  of  the  industrious  mineralogists 
of  Russia,  and  which  probably  should  be  classed  here  with  green 
garnet,  to  which  it  bears  a  very  close  resemblance.  In  its  lively 
green  color  it  also  resembles  acherite,  a  variety  of  dioplnse,  but 
it  contains  no  copper,  and  crystallizes  in  perfect  rhombic  dode- 
cahedrons, which  are  disposeJ  on  grounds  of  chroniate  of  iron  ; 
and  from  oxide  of  chrome  its  beauiful  emerald-green  color  is 
supposed  to  be  derived.  The  crystals  are  nearly  transparent. 
Hardness  7-5.  It  is  rather  more  difficult  of  fusion  than  garnet, 
but  it  is  proved  to  belong  chemically  to  this  class  of  minerals. 
When  heated  it  does  not  give  out  water,  not  decrepitate,  nor 
change  its  color.     With  borax  it  fuses  with  difficulty  into  a 


EARTHY   MINERALS.  23 

clear  chrome-green  glass.  It  was  found  at  Bissersk,  in  the 
Ural  Mountains :  also  recently  in  one  of  the  Russian  mining  dis- 
tricts, attached  to  masses  of  platinum.  It  has  not  been  analysed. 
7.  Aplomb.  Aplome,  H.  Combination  of  I  atom  silicate 
of  lime  and  1  atom  silicate  of  peroxide  of  iron.  It  should  be 
observed,  also,  that  it  has  the  same  constitution  as  idocrase, 
though  in  hardness  and  crystalline  form  the  two  minerals  differ 
essentially  from  each  other,  a  fact  which  we  well  know  has 
other  analogies  in  mineralogy.     Formula  CalS+FS. 

Altenaa. 

Silica 35  64 

Lime 39  29 

Foroxide  of  iron 3U<00 

Protoxide  of  aianfane«e 3K)1 

PoUih S-35 

100-22  IV;ichtmeister. 
Sp.  6r.  3*44.    Harder  than  quarlz. 

It  is  usually  considered  a  variety  of  garnet,  with  which  it 
agrees  in  external  form  as  well  as  in  general  aspect ;  but  differs 
in  this  respect,  that  although  it  commonly  occurs  in  rhombic 
dodecahedrons,  its  planes  are  striated  parallel  with  their  lesser 
diagonal,  which,  in  Haiiy's  opinion,  indicates  its  primary  not 
to  be  a  rhombic  dodecahedron,  but  a  cube.*  It  is  usually  of  a 
deep  brown  or  orange-brown  color ;  is  opake,  and  somewhat 
harder  than  quartz.     It  is  fusible  into  a  black  glass. 


P  on  P 90° 

e  on  «...  .  120° 
P  OD  e  .  .  .  .  135° 


Aplome  is  found  on  the  banks  of  the  river  Lena  in  Siberia, 
in  the  Bannat,  and  at  Schwartzenberg  in  Saxony. 

8.  Manganesian  Garnet.  Grenat  mangnnesie,  Bt.  Spes- 
sartine,  Beudant :  of  which  the  protoxide  of  manganese  forms 
from  20  to  35  per  cent. 

Spesfiart.  Brodbo.  Hnddam. 

Silica 35-00 39-00 35  83 

Alnmina 14-25 14  30 18-03 

Peroxide  of  iron 14  00 00*00 00-00 

Protoxide  of  iron 00-00 15-44 14-93 

Protoxide  of  manfaneae  35-00 1 .37'M) 30  96 

98-25  Klaproth.  97-64  D^duon.   99-78  Seybert. 


*  Whence  AplonM,  in  alloaion  to  the  ready  transition  of  the  cabe  into  the  rhombie 
dodecahedron. 
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Beudant  ( TVai'tf,  tome  ii,,  p.  52)  records  tire  analyses  of 
this  variety  iuditding  tlie  iliree  here  given,  and  adds  this  ror> 
mula:  AIS+MnS.  In  the  second  and  iliird,  il)e  protoxide  of 
iron  is  included  wilh  the  manganese,  and  the  peroxide  wilh 
alumina,  in  ihe  first  analysis. 

This  mineral  occurs  massive,  and  in  dodecahedral  crystals 
variously  moditied  ;  it  is  slightly  translucent  on  the  edges.  It 
does  not  appear  to  possess  any  regular  structure;    fracture 

I  commonly  vitreous  and  imperfectly  conchoidal ;    color  deep 

hyacinth  or  brownish  red.  It  is  fusible  B  B,  and,  by  the  de- 
cided green  color  it  exhibits  with  soda  on  platina  foil,  marks 
distinctly  the  presence  of  manganese. 
It  occurs  in  granite  near  Ascbaffenberg,  in  Franconia  ;  at 
Finbo  and  Brodbn  near  Fahlun  in  Sweden;  and  elsewhere. 
In  the  United  States,  at  Haddam,  Ct.,  it  occurs  in  crystals 
which  are  sometimes  four  inches  in  diameter,  of  a  laminated 
structure,  presenting  broad  faces  of  cleavage,  and  are  extremely 
brittle.  It  there  accompanies  crysoberyl  and  smoky  quartz.  At 
Jones  Eddy,  near  Bath,  Me.,  it  is  in  a  massive  forni,  and 
abundant. 

0.  Bhown  Manganese  Garnet.  This  is  the  name  Dr. 
Thomson  has  given  to  the  well-known  mineral  accompanying 
the  franklinile.  at  Franklin,  N.  J.,  a  specimen  of  which  had 
been  sent  to'  him  for  analysis  by  Dr.  Torrey.  The  results  of 
his  analysis  and  of  one  by  Seybert,*  which  differ  considerably 
from  that  of  the  last  variety  described,  are  here  given : 

Billm 3*718 M-8U 

Urna S5-e81 27  W 

AlnmlBa 7-873 a-ufi 

PrMDiiita  grinn IS-SW 97 -Ml 

ProUuid>llflHIituw»...  IA-TU4 6'39 

MaJncllV.V.'.'.V. .'..'.  .'.'.v.   fWXw'."...' 101 

IIJO'196  ThomtnD.       99  79  ^fbert. 

Divided  by  the  atomic  weights,  the  first  analysis  gives  an 
excess  of  atoms  of  bases  over  those  of  silica;  while,  by  the 
second,  throwing  out  the  water  and  magnesia,  the  atoma  of 
bases  and  of  silica  almost  precisely  agree;  but  nearly  two 
thirds  of  the  protoxide  of  manganese  are  replaced  by  protoxide 
of  iron.  This  mineral  differs  from  the  common  manganesian 
garnet  by  containing  a  large  portion  of  lime,  which  does  not 
exist  at  all  in  that  variety ;  and  also  in  its  physical  characters, 
and  crystalline  form  ;  by  which,  when  further  examined,  it  will 

L probably  prove  to  be  a  distinct  species.     It  is  usually  massive, 
■  ClntaliDd'f  HincnlDfT,  Secoiii]  Edition,  p.  T97. 


at  Areniial  in  Norway,  id 

n  Ceyion.     In  ihe  United  States 

nbundanlly  al  Willborough,  N.  Y.,   where 

n  consisting  of  coarse  granulnr  and  lamellar  con- 

iss,  atid  possesses  beautiTuI  colors.      Also  at 

n  a  liiier  grained  variety,  of  a  yellow  and  red 

red,  fine,  granular  variety, 

It  North  MadiBi 

12.  Allochroite  is  of  a  greyish,  dingy  yelloi 
color,*  and  opake ;  its  composition  is  impalpable,  oi 
cles  HO  intimately  connected  that  they  cannot  be  distinguished ; 
not  so  hard  as  qnnrtz,  but  gives  (ire  with  steel ;  fracture  uneven. 
BB  comports  itself  like  melanile.  Conlain3silica35'0,  alumina  ' 
80.  lime  »I)'0,  oxide  of  iron    170,  oxide  of  manganese  :i'5. 
—  Vaiiqutlin.     The  allochroite  is  principally  found  in  an  iron 
mine  near  Drnmmen  in  Norway. 

13.  PvROPE.t  Pyrop,  W.  Grenat,  rouge  de  feu,  granuli- 
forme,  H.  Ii  differs  from  the  other  varieties  in  containing  7'68 
per  cent,  of  chromic  acid,  and  by  having  a  part  of  its  iron  re- 


found  by 


r  reddish 
r  the  parti- 
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placed  by  raagDesia.  The  early  analysis  by  Klaproth  di»- 
covers  no  chromic  acid,  and  the  two  last  analyses  give  atom- 
ic proportions  that  cannot  be  stated  by  the  same  formula. 

Bohemia.  Trziblitz.  Meronits. 

Silica. 40-00 43h)H 43-70 

Alumina . . . ..'.. 'J8-50 20*00 ^-40 

Lime :¥S0 1-99 6-78 

M  axne«in 10*00 90>  •  9 5*60 

Protoxide  of  iron 16-5 1 10.60 11.4d 

Protoxido  of  manganese  »^ 0-32 3*68 

Chrooiicacid 0-00 U-til 7-ti8 


96*75  Klaproth.  96  19  KobelL  100^  W&chL 

Sp.  Gr.  3  8      H.  =  7-5 

It  is  found  only  in  rounded  or  angular  grains,  of  a  red  color, 
which  is  sometimes  clouded  with  yellow :  rarely  crystallized. 
It  is  transparent,  has  a  conchoidal  fracture  and  vitreous  lustre, 
and  scratches  glass;  that  of  Ceylon,  B  B,  fuses  into  a  brilliant 
black  globule,  with  borax  into  a  chrome-green  glass. 

Pyrope  is  found  imbedded  in  serpentine  at  Zoeblitz  in  Sax-* 
ony,  and  in  traptuffwacke  at  Meronitz  and  Trziblitz  in  Bohe- 
mia, but  is  more  common  in  the  latter  country ;  and  in  Cey- 
lon, in  alluvial  deposits,  accompanied  by  hyacinths  and  sap- 
phires. 

This  rich  variety  is  rarely  found  in  the  United  States.  The 
most  important  locality  is  Green  Creek,  Delaware  County, 
Pa:,  where  rolled  masses  of  more  than  an  inch  in  diameter 
have  been  obtained,  the  finest  of  which  are  in  the  cabinet  of 
J.  A.  Cky,  Esq.  of  Philadelphia.  According  to  Prof.  Beck,  it 
is  found  in  Westchester  County,  N.  Y.,  in  gneiss,  and  is  often 
transparent,  varying  in  color  from  rose  to  blood-red,  with  a  tint 
of  blue.  At  Sturbridge,  Mass.,  it  has  been  found  by  Professor 
Hitchcock  in  gneiss,  accompanying  graphite.  Specimens  of 
this  pyrope  which  have  been  cut  and  polished  are  equal  in  ap- 
pearance to  any  from  abroad  which  have  undergone  similar 
treatment.  Several  of  those  obtained  by  Prof.  Hitchcock  may 
be  seen  in  the  Massachusetts  State  Collection.  Pyrope,  ac- 
cording to  Dr.  Jackson,  also  accompanies  the  plumbago  at 
Jeffrey,  N.  H.,  where  it  is  included  in  granite  veins  on  Monad- 
nock  xMount. 

14.  ToPAzoLiTE.*    Topazolite.  —  Bonvoisin.   This  variety 
of  garnet  occurs  in  remarkably  well-defined  dodecahedrons,  of 
a  topaz-yellow  color,  either  perfect,  or  more  commonly  exhib- 
iting a  very  low  four-sided  pyramid  on  each  plane;  occasion- 
ally also  of  an  olive-green;  translucent.     It  consists  of  silica 

*  Do  named  froin  ita  color  Iwiiig  of  a  nawly  topax-jellow. 
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1  25,  manganese  2. 


*oQft" 173040'. 


It  is  found  at  Muasa  in  Piedmaiit,  somclimcs  upon  tnussile. 

TheSticri'/it'rf  of  BoDvoisin  is  considered  to  tie  an  amcrphous 
variei}r  of  lopnzoliie.  It  is  amber-yellow  *  and  transluceni,  and 
small  rounded  ntasaes :  it  is  not  hard  enough  to 
tch  ghits,  but  easily  pulverizes,  and  melts  into  a  blackish 
globule  B  B. 

Iia  locality  ia  n  serpenline  rock  in  the  Vin  valley,  forming 
pan  of  the  great  valley  of  Lans  in  Piedmont. 

IJ.  CiNNAHDN-STONe.t  Kaneelsteiii,  W. 
The  following  analyses  show  the  per  centage 
this  interesting  variety: 


Essonite,  II. 
imposition  of 


Atuoiiiu 

I.llD< 

FKHoildaariia 


1.  IW'SI  ArfiHdiDit.  U9-49  Ltbmil. 

■■   prnporllons. 


Tlie  protoxide  of  iron,  wliich  is  in  variab 
Beudant  unites  with  ibc  lime  in  the  formula, 
fllated  by  him  :  AlS+CalS.  Dividing  by  the  atomic  weights, 
we  Gad  the  atoms  of  ba^cs  lo  agree  with  those  ofsilica,  and  olv 
tainthe  above  atomic  consiiiuiinn  of  this  mineral  from  either  of 
the  analyses.  It  thus  has  precisely  the  same  formula  with 
grnssularite  and  idocrase,  from  the  last  of  which  it  diflers  en- 
tirely in  crystalline  form. 

8p.  Gr.  :)5  —  0-6.     11.  =  65. 

This  mineral  commonly  occurs  in  masses  which  ore  full  of 

general  color  is  red,  with  occasionally  a  brown 

ige-yellow  linge;  transluceni,  rarely  transparent ;  frac- 

thre  flat  conchoidal ;  lustre  vitreo-resinous;  scratches  qiiariz 

with  difficulty.    B  B,  it  is  fusible  with  ebullition  into  a  darkish 

Fi.,  Aml»r ;  Khmre  SixccMu. 
IiprDbililr  ddirad  bom  ihe  n»tiib]iui«  oTiU  cdIdtIo  ihiisr  cidduuoii. 
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green  glass,  and  with  borax  raella  very  readily  inlo  a  transpa- 
rent glass,  more  or  less  feebly  tinged  by  iron. 

It  haa  been  found  in  cuusiderable  tnusea  in  same  of  the 

Simitive  rocka  of  Ceylon,  and  imbedded  in  limestone  at 
alsjo  ill  Sweden ;  but  is  most  commonly  met  with  in  grains 
among  the  sand  of  certain  rivers,  both  in  Ceylon  and  in  Brazil. 
The  RoMtMxovite  of  Nordenskiold  ia  cousidereit  a  variety  of 
cinnamon-stone.  Its  color  is  brown  or  brownish  black,  and  it 
is  described  aa  occurring  either  compact  or  in  cryslaJline 
plates  which  indicate  the  rhombic  dodecahedron  ;  fracture  res- 
inous, with  a  greasy  lustre ;  brittle,  but  hnrd  enough  to  scratch 
felspar;  streak  light  yellow.  B  B,  it  melts  without  ebullition. 
Contains  silica  41  ^,  alumina  34  08,  lime  2476,  oxide  of  iron 
7'03,  magnesia  and  oxide  of  manganese  0*113,  volatile  parts  and 
loss  1-98.  —  NordaiKkioid.  It  occurs  at  Kimito  in  Finland. 
There  are  three  remarkable  localities  of  the  cinnamcn-stone 
Tariety  of  garnet  in  the  United  Slates,  viz  :  Carlisle  and  Box- 
borough,  Mass.,  and  Phippsburg,  Me.  The  cryxtals  from  the 
first-named  locality  (discovered  by  Professor  Webster)  are  im- 
bedded in  limestone,  and  accompanied  by  idocrase,  sahlite, 
pargasite,  and  scapolite.  The  small  ones  of  a  perfect  dodcca- 
faedral  form  are  nearly  transparent,  and  present  highly  polished 
surfaces;  some  were  found  quite  clear  on  their  surfaces,  and 
more  than  an  inch  in  diameter,  with  their  angles  and  edges  re- 
placed. The  specimens  from  Boxborough  and  Phippsburg  pre- 
sent nothing  worthy  of  distinct  description,  as  they  resemble 
in  every  respect  those  already  mentioned  ;  but  the  latter  local- 
ity at  the  present  day  will  probably  furnish  the  mineralogist 
with  the  best  specimens  of  these  most  besutiful  gems.  Crys- 
tals, sometimes  four  inches  in  diameter,  have  also  recently  been 
discovered  in  the  limestone  of  Amherst,  N.  H.  They  are  of 
"^  a  psle  brown  color,  and  but  rarely  possess 
highly  poliahed  surfaces.  They  are  accom- 
panied by  salillte  and  pargasite,  and  are  said 
be  very  abundant.  The  crystals  from 
I  Phippsburg  in  some  cases  present  the  prima- 
I  ry  dodecahedron  in  which  two  of  the  opposite 
faces  are  so  much  enlarged  or  compressed  aa 
to  give  to  it  the  appearance  of  a  flattened 
table,  as  shown  in  the  annexed  figure.  Rare- 
ly, also,  by  the  extension  of  nix  faces  of  the  pri- 
mary, they  have  assumed  the  appearance  of  six-aided  prisms, 
terminated  by  trihedral  pyramids,  all  the  edges  being  replaced 
by  tangent  planes,  aa  in  the  common  emarginated  crystals. 
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Canipoee<l,  according  t 


the  careful   analysi 
i.,50),  as  follows: 


of  Magnus, 


PiotDid<laii(iBiiiiuaH  i   ^'''^ 1'4U3 (Hiie D'4S9 

B9'T70  H'Oja  97  US  oa-71* 

Calculating  the  atumic  constitution  of  lliis  mineral  from  tlio 
mean  of  these  four  analyses,  and  rejecting  the  variable  portions 
of  tnagncKia  anil  protoxide  of  niunganese  as  accidental,  the 
atoms  of  bases  (including  the  iron  with  the  alumina)  agree 
willi  the  aioms  of  silica.  It  is  therefore  composed  of  simple 
ailicales,  expressed  by  the  formula,  AlS+CalS.t 
Sp.  Or.  3  8  to  3-4.     H.  =  05. 

I  doer  a  se  occurs  crystallized,  either  solitary  or  in  groups; 
and  mnssive.  The  general  form  of  the  crystals  is  a  quadran- 
gular prism,  which  sometimes  is  terminated  by  planes,  and  the 
edges  of  the  prism  are  often  replaced;  primary  form  a  right 
prism  with  square  bases;  yielding  readily  to  cleavage  parallel 
to  alt  its  planes,  with  sutTicienl  brilliancy  to  obtain  incidences 
of  9D°  by  the  reflecting  goniometer  in  every  direction ;  the 
prism  is  also  divisible  parallel  to  both  its  diagonals,  though 
not  easily  ;  fracture  small  conchoidal,  and  shining.  Idocrase 
is  mostly  brownish-  or  yellowish-green,  sometimes  orange, 
rarely  black;  generally  translucent,  sometimes  nearly  transpa- 
rent; possesses  double  refraction;  is  fusible  with  ebullition 
into  a  yellowish  translucent  globule,  and  forms  with  borax  a 
diaphanous  glass  tinged  green  by  iron. 


Fig.  1.  tlie  primary  ;  ■  right  pri<im  with  miuare  baie*.  In  Se-  2  the  lat- 
eral edgei  of  the  prism  »re  replaced  by  qundrangulir  planer,  anil  a  pDrtioo 
of  the  atimmit  i)  replaced  by  lour  sii-aideil  planes.  In  fig.  3  the  quadraii- 
gulsr  planea  repladni  the  edges  of  the  priim  are  very  luuch  increased,  so 
■a  greatly  lo  reilucs  (he  laleial  primary  planes. 


)    TtaijlbiuifjmiMiltiiherafDBtaAirH 
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Idocrase  13  met  with  both  in  volcanic  and  primitive  coun- 
tries. It  occurs  at  Monte  Somma,  or  in  the  ejected  maases  of 
Vesuvius,  where  ils  crystah  line  the  cavities  of  volcanic  rocks, 
accompanied  by  garnet,  hornblende,  melanite,  mica,  and  icespar. 
Crystals,  occasionally  of  large  dimensions,  are  found  at  this  lo- 
caliry  ;  but  their  forms  are  complicated.  The  previous  fig.  3 
is  the  usual  crystallization  of  the  Siberian  idocrase,  which  is 
met  with  in  a  greenish  white  serpentine,  near  the  Lalie  Baika], 
and  on  the  banks  of  the  Wiloui ;  but  by  far  the  fineiit  speci- 
mens come  from  Ala  in  the  Val  di  Brozzo,  in  Piedmont :  thca6 
are  in  general  semi-transparent,  present  fine  olive-green,  hair- 
brown,  and,  though  rarely,  perfect  black  colors:  are  deeply 
streaked  longitudinally,  and  are  as  remarkable  for  lustre  and 
brilliancy  as  for  the  symmetry  and  perfection  of  their  crystal- 
line forms.  Large,  well-delined,  npake  crystals,  ofien  exceed- 
ing  four  or  five  inches  in  diameter,  occur  al  Egge  near  Chris- 
tiansand  in  Norway.  At  Monzonia,  in  the  Fassa  valley,  crys- 
tals of  a  sulphur-yellow  color  have  been  found. 

EuERAN.  It  occurs  in  diverging  groups  of  deeply  streak- 
ed translucent  crystals,  of  a  hver-brown  color,  whose  form 
is  that  of  a  right  rectangular  prism,  having  its  lateral  edges 
replaced.  B  B,  it  melts  with  intumescence  into  a  greenish 
blebby  glass.  It  occurs  at  Haslau,  near  Eger,"  in  Bohemia, 
and  is  sometimes  accompanied  by  quartz  and  tremolite.  It 
here  occurs  in  long,  reddish  brown,  deeply  striated  forms,  and  in 
columnar  masses :  also,  under  similar  circumstances,  in  Finland. 
Idorrai^e  is  very  rare  in  the  United  Slates,  and,  at  tha 
time  of  the  publication  of  the  second  edition  of  Cleaveland'a 
Mineralogy,  it  would  seem  that  not  a  single  locality  was  pub- 
licly known.  The  locality  which  has  since  supplied  the  best 
specimens  of  the  variety  egeran  is  at  Worcester,  Mass.,  where 
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it  was  round  in  a  quarlzose  rock,  in  veins,  accompanied  by  py- 
roxene Hnd  garnei.  The  same  variety  Ima  been  found  at  Phipps- 
burg,  Me.,  with  cianBmon-stone  and  axiniie  :  also  in  limestone 
at  Washington,  Ct. ;  and  in  the  same  rock,  in  crystals  some- 
times an  inch  in  diameter,  at  Amity,  Orange  Couniy,  N.  Y. 

XANTHITE.' 
This  mineral  Is  composed,  according  to  the  analysis  of  Dr. 
Thomson,  of 

Llm.'.'.V,',".'. v.'.'.'.'.'.'.'.'.','.','.','.' .'.'.'  33-1180 

Ptraifile  u'iioa'.'.'.'."'.''.'.','.'.'.'.'.'.   »36S 

PraUilda  dT  KUMHue t«ll 

W.t»r IWO 

Dr.  Thomson  made  two  analyst's  of  this  mineral ;  but  the 
one  here  gicen  was  instituted  on  the  purest  specimen.  The 
and  manganese  he  rejjnrds  as  accidental,  and  he  records 
the  following  formula:  HCalS+5AI8. 

The  claims  of  this  mineral  to  the  character  of  a  distinct  spe- 
cies are  founded  on  the  eKaminations  of  Dr.  Thomson  and 
Prof.  Malher,^  by  which  it  is  shown  to  differ  in  chemical, 
physical,  and  cryslallograpliical  characters  from  the  preceding 
species,  of  which  it  has  been  supposed  to  be  a  variety.  Its 
h.irdness  does  not  exceed  ^;  specific  gravity  3'23l;  Irausla- 
nd  even  transparent,  possessing  double  refraction.  B  B, 
per  se,  it  does  not  fuse  ;  with  borax  melts  into  a  glass  which  is 
yellow  while  hot,  and  becomes  colorless  in  cooling.  It  readily 
yields  to  cleavage,  giving  a  doubly  oblique  prism,  measuring, 
according  to  Prof.  Mather,  P  on  M  97°  30',  P  on  T  94",  M  on 
T  107°  30',  as  determined  by  the  reflecting  goniometer.  The 
cleavage  planes  may  be  exhibited  very  plainly  by  holding  the  la- 
minated massestoiheliehl.  The  color  is  light  greyish  or  yellow. 

It  occurs  al  Amity,  N.  Y.,  under  similar  circumstances  with 
the  species  last  described,  in  granular  and  foliated  masses, 
which  are  very  friable,  and  separate  into  grains  and  prisms 
about  ^  sf  an  inch  in  length. 

GEHLENITE.t 

BlT[i><iil<-,  BniaM.     8[ntDm  Gvhirniiniin,  D. 

Combination  of  silica,  alumina,  lime,  and  oxide  of  iron. 

•  Proir  fU  wlloneolor,  nln«-<J  h,  I>r.  Thomou.     Bus  ADniliDTUig  Ltccuhi  of  N.lu- 

ni  uiitsrf  i/now  Vork,  r<»  April  IS,  ine. 

t  AnMriru  Joumiil  or  tidioncs,  ni.  Kill.,  p.  359. 

i  Onblastw,  in  bonar  al  Ihc  Gnniiu  cbamiil,  M.  Cibliv. 
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Tyrol.  Tyrol.  Tyrol. 

ffilie^ 99^ 99-139 %»-80 

Alomioa 94H0 95>048 IhOO 

Lime 35-30 :i7-380 37-64 

Oxidaofiron r*56 4-350 9-31 

vvatcT .••••*...••••.•..•  3-30. ••*••••*....  4-i>40» •*••.•••«.•.  9*<ci 
]iafne«ia -OOKK) 00-000 4-64 

99-eO  Fachf .         100-450  Thomson.       99-99  KobelL 

The  two  first  are  the  analyses  of  crystallized  specimens; 
the  latter  of  the  compact  variety.  Dr.  Clarke  has  puhlished 
another  analysis,  so  different  in  its  results  from  either  of  these, 
that  Beudant  questions  whether  the  mineral  really  was  ^ehlen- 
itc.  The  two  first  conduct  to  the  formula,  APS+2CalS+Aq. 
—  as  stated  by  Beudant,  the  iron  being  united  with  the  lime. 
Sp.  Gr.  2-98  to  302.     H.  =  5  5  to  6. 

According  to  Brooke,  the  primary  form  of  this  mineral  is 
uncertain ;  *  but  it  occurs  in  right  square  prisms,  nearly  ap- 
proaching, in  their  dimensions,  the  form  of  the  cube;  some- 
times isolated ;  generally  invested  by  calcareous  spar ;  aggre- 
gated irregularly  in  groups :  or  massive,  including  pleonastc. 
its  usual  color  is  grey,  but  frequently  having  a  greenish  or 
yellowish  tinge;  surface  commonly  rough  and  dull ;  when  su^ 
ficiently  brilliant  for  the  use  of  the  reflecting  goniometer,  the 
crystals  afford  angles  of  9^°  in  every  direction.  Fracture  un- 
even, passing  into  splintery  :  opake,  the  fragments  feebly  trans- 
lucent on  the  edges.  B  B,  gehlenite  suffers  little  change  when 
alone;  with  borax  it  melts  with  diflicnity  into  a  glass  colored 
bj  iron.     It  gelatinizes  in  heated  muriatic  acid. 

Mount  Monzoni,  in  the  Valley  of  Fassa,  Tyrol,  is  its  only 
well  authenticated  locality,  although  Monticelli  mentions  it  as 
occurring,  indistinctly  crystallized,  among  the  productions  of 
Vesuvius.  At  the  former  place  it  is  encompassed  by  calca- 
reous spnr,  and  the  greenish  and  greyish  substance  which  ac- 
companies the  spinels  and  idocrase  of  the  same  region,  has 
been  regarded  as  compact  gehlenite.t 


PREHNITE.t 

Prehnite,  W.  H.    Azotomooj  Triphana  Spnr,  M.     Clasiitylus  Acrotoraua,  D. 

Combination  of  silica,  alumina,  lime,  and  water. 

— ' 

*  Encyclopedia  Metropolitana,  Article  Mineralogy,  p.  491. 

t  Furh^,  in  ipeaking  of  thin  mineral  in  181-%  iiyd  he  consider*  the  oxide  of  iron  not  u 
an  oMentiai  part  of  it,  hut  only  aa  a  viearunui  constitnent  replncinf  lo  much  lime.  'I*bit 
was  proh-^hly  the  first  u«heHn|(  in  of  the  doctrine  nf  isomorphism,  since  established  by 
Mitscherlich.  and  now  to  important  io  enabling  us  to  arrive  at  the  true  constitution  of 
minenilt.    [Am.  Ed.] 

I  In  honor  of  Colonel  Prehn,  ill  diseowrar,  who  firtt  brought  it  from  the  Cape  of  Good 
Bopo. 
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9B«  Klipnth.  97-33  ThamxHi.  DMOLiig^«(. 

The  first  anaijsia  was  of  a  Toliated  specimen ;  the  other  two 
were  of  fibrous  vnrielies.  From  the  menn  of  seven  analyses, 
including  these  ihree,  Dr.  Thornson  obtains  the  rannuln, 
SAIS+CalSil+^Aq.  lie  unites  the  protoxide  of  iron  with 
the  alumina. 

Sp.  Gr.  2  920.     H.  —  6  0  to  70. 

Generally  of  a  pnle  greenish  or  yellowish  color,  with  a  vitre- 
ous or  pearly  lustre,  and  somewhat  triinslucent ;  becomes  elec- 
tric by  heat,  and  lb  slowly  soluble  in  dilute  muriatic  acid.  It 
occurs  fibrous,  massive,  and  in  crystals,  which  are,  for  the 
most  part,  closely  aggregated:  their  primary  form  is  a  right 
rhombic  priain,  M  on  M'  Ol)"  50' ;  but  the  crystals  are  subject 
to  modification  by  two  planes  on  the  summit,  a\  al',  of  the 
following  figure.  It  presents  several  Tarielies  of  form.  Cleav- 
age distinct  parallel  to  P,  less  an  parallet  lo  M.  Per  se,  it 
fuses  with  intumescence  into  a  white  or  pale-yellowish  frothy 
glass;  and  with  boras  forms  a  transparent  bead. 

17.  KoupHoLiTE,"  a  variety  in  small  transparent  rhombic 
tables  (fig.  I)  from  Bareges  in  the  Pyrenees;  has  a  while  or 
yellowiah-white  color,  and  a  glistening  pearly  lusire.  It  con- 
sists, according  to  Vaiiquelin,  of  4S  silica,  24  alumina,  23 
lime,  and  4  oxide  of  iron ;  and  it  is  fusible  into  a  white  frothy 


Crystallized  prehnite  in  considerable  <|uantiiy,  and  of  a 
purer  green  than  tliat  of  Europe,  is  found  at  the  Cape  of  Good 
Hope ;  it  occurs  in  the  Fassa  valley,  Tyrol,  of  a  peculiar  bluish 
green  hue ;  with  axinite  and  epidoie,  at  St.  Chrisiophe  in  Dau- 
phine;  in  Carinihia,  Sweden,  and  elsewhere.  In  England  it 
has  been  noticed  in  Staffordshire,  at  Woi>drord  in  Gloucester- 
shire, and  at  Botallack,  near  the  Land's  End,  Cornwall.     In 
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Scotland  it  is  abundant  in  veins  traversing  trap  near  Dumbar- 
ton ;  at  HartBeld  Moss,  near  Paisley ;  at  Frisky  Hall,  near 
Glasgow ;  at  the  Castle  Rock  and  Salisbury  Crag,  near  Edin- 
burgh ;  in  the  Isles  of  Mull  and  Skye,  6lc.  The  Scotch  varie- 
ties in  general  exhibit  radiated,  botryoidal,  orbicular,  or  mam- 
mill  ated  masses  of  various  colors,  from  apple-green  to  straw- 
yellow;  the  latter  particularly  at  Salisbury  Crag:  sometimes 
translucent  and  colorless,  as  at  the  Castle  Rock ;  and  very 
often  white  and  opake,  as  in  Dumbartonshire. 

In  the  United  States  large,  well-formed,  pale  green  colored 
crystals  have  been  found  in  trap  rock  at  Scotch  Plains  and  Pat- 
terson, N.  J.,  and  at  Farmington  and  Middleton,  Ct. ;  also  in 
very  rich  deep  green  crystals,  associated  with  laumonite  and 
chabasie  in  sienite,  at  Charlestown,  and  recently  in  the  granite 
quarries  at  Medford,  Mass.  It  is  a  singular  fact  that  not  a 
crystal  of  this  species  has  ever  been  met  with  in  the  trap  rocks 
of  Nova  Scotia. 


STILBITE* 

Strahl  ZeoilUi,  W.    StilSite,  H.  Bt      Rndiated  Zeolite,  J.     Prismatoidal  Kouphone 

Spar,  M.     Vulcaous  Fatciculurifl,  D. 

Iceland.  Faroe.  Nal<M)e.  Dumbarton. 

Filiea 56  (W 59-25 56  08 5-2-50 

Alamioa 16-H» 1500 11-^ 17-31 

Lime 9^ 5-35 605 Il-.5i 

Water 16-40 6-00 18-35 18  45 

Potaah 00-00 4-75 2-17 OO-Ol) 


99  07  Hiainser.      99-50  Dum^nil.  100-77  Rotztun.   99-78ThomtM 

Formula,  as  given  by  Beudant  from  the  three  first  analyses, 
and  as  also  stated  by  Dr.  Thomson  from  the  mean  of  five 
analyses,  including  his  own  :  3AISH-CalS''+6Aq.  The  potash 
is  to  be  regarded  as  an  accidental  and  variable  constituent,  as 
in  three  out  of  five  analyses  which  have  been  published,  none 
was  found. 

Sp.  Gr.  2  0  —  22.     H.  =  35  to  40. 

Its  colors  are  white,  grey,  red,  and  brown;  translucent; 
lustre  vitreous,  except  on  the  faces  T,  which  exhibit  a  peculiar 
glistening  or  shining  pearly  appearance;  primary  form  a  right 
rectangular  prism,  in  which  it  sometimes  occurs;  but  it  is 
more  frequently  found  in  prisms  of  which  the  edges  are 
replaced,  and  which  are  terminated  by  tetrahedral  summits; 
the  planes  forming  the  pyramids  being  placed  on  the  angles  of 

*From  ^Tf2/9crt,  to  shine,  on  account  of  its  irreat  luatrc.  Tt  has  been  very  properly 
so^^e^ted  Ny  Dr.  Thomiion  that  thi^  term  should  rather  apply  to  heulandite,  the  mineral 
in  which  the  lustre  \*  mo<«t  remarkable,  and  to  which  it  was  probably  first  applied  when 
it  was  separated  from  zeolite.  Perhaps  it  would  be  well  to  call  it  fimplj  xeolite,  it  beiaf 
the  most  common  of  thia  class  of  minerals.    [An.  Ed.] 
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'  The crjitala  are  usually  Bgjregaled  or  compressed 

*  r«sciculi4teil  maeses,  which,  when  broken,  pre- 

» Irom  the  centre.    Cleavage  parallel  to  the  planes 

IM.Uw  laiiet  only  being  perfect;  TrHcture  uneven  ;  Bur- 

I  f  frequently  curved,  M  and  T  vertically  streaked.     It 

lid  runs  into  a  blebby  colorless  glass.     It 

m  not  gelatinize  with  acids. 


Stilbile  h 


cl  with  occasionally  in  the  fissures  of  primitive 
nineral  veins;  but  its  principal  repositories  are 
the  cavities  of  trap.  The  Faroe  Islands  and  Iceland  are  the 
grt'at  localities  of  this  beauliftil  mineral.  Splendid  specimens 
have  also  bteii  brought  from  Indore  in  the  Vendayah  Moun- 
tains  of  Hindustan,  and  froni  Poonha,  where  it  is  accompanied 
by  poonhalite  and  a  beautiTuI  gem-like  green  apophylliie.  And 
very  beautiful  crystals,  of  a  brick-red  color,  occur  in  porphy- 
ritic  amygdaloid,  near  Kilpatrick  iu  Dumbartonshire;  and  in 
the  Fassa  Valley,  Tyrol.  Dauphint,  Andreasberg  in  the  Hartz, 
Arendal  in  Norway,  Gustafaberg  near  Fahlun  in  Sweden,  and 
the  island  of  Arran,  arc  also  well-known  localities  of  stilbile; 
at  most  of  the  latter  it  being  found  in  granite  and  other  prim- 
itive rocks.     It  has  also  been  brought  from  New  Holland. 

It  occurs  abundanily  in  the  Kilpatrick  Hills  and  other  trap 
rocks  in  the  neighborhood  of  Glasgow.     It  is  the  mo.st  com- 
mon mineral  in  the  amygdaloid  of  Nova  Scoli 
continuous  veins  of  considerable  thickness  an 
of  color,  associated  with,  and  containing  in  its  caviti 


rious  other  interesting  minerals  of  that  region,  for  the  part 
lar  localilies  of  which  the  student  may  cc 
Mineralogy  and  Geology   of  Nova  Sec 


forming 
the  va- 


aMei 


3  ronn  sTlllibilg  i 


r>oiiiu  (tiBTf  bninf  A  I 


LppnuuDitad  by  FfaJJJi|H,  ud  rievnlpd 
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American  Journal  of  Science,  vols.  xiv.  and  xv.,  and,  as  en- 
larged, in  the  Transactions  of  the  American  Academy  of  Sci- 
ence  {New  Series ,)  vol.  i.,  1^3. 

The  stilbite  from  Nova  Scotia  rarely  separates  itself  from 
the  fasciculated  forms  in  which  it  usually  occurs,  and  in 
which  sufficient  freedom  is  not  given  for  the  production  U^ 
of  perfect  crystals;  but  perfect  individuals  are  some- ^ 
times  implanted  on   quartz,   presenting  the  primary 
prism  compressed  into  low  four-sided  tables,  with  the 
replacements  of  the  solid  angles  a  d,  elongated,  forming 
regular  beveled  edges  to  the  tables,  as  represented  in  the 
annexed  figure.    This  is  the  common  form  in  which  the    ^^ 
crystals  of  this  mineral  come  to  us  from  the  Faroe  Islands. 

In  the  United  States,  owing  to  the  infrequent  occurrence  of 
extensive  masses  of  the  newest  trap  rocks,  it  rarely  occurs  under 
the  striking  forms  in  which  it  is  presented  to  us  from  abroad. 
It  is  found  sparingly  in  the  trap  range  of  Connecticut  and 
Massachusetts;  but  the  coarse  greenstone  of  Piermont,  N.  Y., 
and  Bergen  Hill,  N.  J.,  has  as  yet  supplied  much  the  finest  speci- 
mens. The  crystals  are  yellowish,  but  sometimes  of  a  pure 
white  color,  nearly  transparent,  and  with  very  brilliant  faces ; 
they  are  implanted  on  carbonate  of  lime,  or  interspersed  with 
analcime  and  apophyllite;  rarely  in  fasciculated  masses.  It 
also  forms  narrow  seams  in  some  of  the  primitive  rocks,  as  at 
Hadlyme,  in  Connecticut ;  opposite  West  Point ;  at  the  Har- 
lem Tunnel,  and  near  West  Farms,  New  York ;  at  Bellows 
Falls,  Vermont. 


HEULANDITE. 

Blotter  Zcolith,W.     Var  de  Stilbite,  II.    Folintcd  Zeolite,  J.     Heulandite,  Brooku^ 
Uemi-privmatic  Kouphone  Spar,  M.    Vulcanui  Ehomboideu*,  D. 

Combination  of  silica,  alumina,  lime,  and  water. 

Aetf,  Cnirpxie.        Aerf,  Edelfori.         9FJkt(f,  Faroe. 

Silica. 59-95 60-28 59-14 

Alumina IC-S7 15  41 17-92 

Lime 7-19 8-18 7-65 

Water 15*10 11-07 15-40 

Ozido  of  iron     OHX) 4-16 00-00 


99-11  Walmstedt  99-10  Retziiu.      100-11  Thomson. 

It  consists,  according  to  the  mean  of  the  first  and  last  analy- 
sis, of  4  atoms  tersilicate  of  alumina,  1  atom  tersilicate  of  lime, 
and  6  atoms  water.  Formula:  4AlS^-l-CalS3-|-6Aq.  It  thus 
differs  in  composition  from  stilbite,  in  containing  an  additional 

*  Edin.  PhU.  Jonr.,  vol.  ti.,  p.  IISI. 
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IDOCRASE." 

Veiii>i<ii>,  W.    Id«n»,H.    PjcuDidjil  Guagl,  M.    Cirhuneolu  Sinalilfmi,  D. 

Composed,  according  to  ihe  careful   analysis  of  Magnus, 
{^Poggmdorf's  AnnaUn,  xxi.,  50),  as  follows: 

Bilia 31'358 •XI-n» '..... 38'Siy 37*58 


Calculating  tlie  atomic  constitution  of  this  mineral  from  the 
mean  of  these  four  annlyses,  and  rejecting  the  variable  portions 
of  majiniisia  and  protoxide  of  manganese  as  accidental,  the 
atoms  of  bases  (including  the  iron  wiib  the  alumina)  agree 
wilb  the  atoms  of  silica.  It  is  therefore  composed  of  simple 
silicates,  expressed  by  the  formula,  AlS+CalS.t 
Sp.  Gr.  38  lo  :)4.     H.  —  0  5. 

Idocrase  occnrs  crystallized,  either  solitary  or  in  groups; 
and  massive.  The  general  form  of  the  crystals  is  a  quadran- 
gular prism,  which  sometimes  is  terminated  by  planes,  and  the 
edges  of  the  prism  are  often  replaced ;  primary  form  a  right 
prism  with  square  bases;  yielding  readily  to  cleavage  parallel 
to  all  its  planes,  with  sufUcient  brilliancy  to  obtain  incidences 
of  9i)°  by  the  reflecting  goniometer  in  every  direction ;  the 
prism  is  also  divisible  parallel  to  both  its  diagonals,  though 
not  easily  :  fracture  small  conchoidal,  and  shitiiug.  Idocrase 
is  mostly  brownish-  or  yellowish-green,  sometimes  orange, 
rarely  black;  generally  translucent,  sometimes  nearly  transpa- 
rent; possesses  double  refraction;  is  fusible  with  ebullition 
into  a  yellowish  translucent  globule,  and  forms  with  borax  a 
diaphanous  glass  tinged  green  by  iron. 


Fig.  1,  Ihn  primary;  i  rigl 
eral  edges  of  the  priaro  are  re 
of  iha  summil  U  ri^ptiiced  hy 
gular  planes  replndne  Ihe  eilges  of  ihc  prism 
as  greatly  to  reduce  the  Uleral  primary  pltni 

•  IdMiug,  in  sllu.Ion  u>  iu  fi.ini  i  > 


basea.     Id  (is.  2  the  lat- 

_  liar  planes,  and  »  portion 

'Sided  planeB.     In  b^.  S  the  quadrau- 


%. 


la  the  UDited  States,  at  Cheater,  Mnss.,  accompanying 
chabasie  on  mica  slate,  and  with  slilbiie  and  cliabasie  on  gneiss, 
at  Uadlynie,  Conn.  In  New  Jersey,  in  imp  rock,  at  Bound 
Brook  and  Patterson.  On  New  York  Island,  in  gneiss,  and 
bandsumely  crystallized  with  yellow  Oisciculated  alilbile,  near 
Kipp's  Uay ;  but  the  crystals  from  these  hst  localities  are  small. 
Al  Jones  Falls,  near  Baliimore,  it  is  Tound  in  mndilied  crystals 
similar  to  fig.  4,  associated  with  stilliite  uud  Hayihnilt.  At 
Sackadunny,  N.  J.  it  also  occurs  in  gneiss,  in  very  briUiant 
crystals,  with  phosphate  of  lime. 

The  forni  of  the  most  beautiful  and  brilli.inl  secondary  crys- 
tals, from  Nova  Scotia,  is  that  represented  by  fig.  3.  It  is  in- 
Tuiably  the  esse  that  the  replacements  /,  are  smaller  on  the 


large  crystals,  in  proportion  to  their  other  dimensions,  than  on 
the  small  ones,  being  sometimes  barely  perceptible  to  the  eye> 
Id  the  very  smallest  crystals  the  replacements  /,  have  become 
BO  eitended,  as  to  reduce  the  length  of  the  figure  to  nearly  the 
same  dimensions  with  its  breadth,  thus  giving  rise  to  what 
might  appear,  at  first  sight,  a  square  prism  terminated  by  low, 
obtuse,  four-sided  pyramids,  resting  upon  the  two  opposite  la- 
teral  faces  of  the  crystal,  as  shown  in  fig.  4.  As  a  and  a!  tisa- 
alty  meet,  these  pyramids  are  very  perfect.' 

•ei'D-oiiita.   {M.Uvf.    L'li^Mtt<U,\taa,Ho.3i\f.ai.\   TbiiltaatHHillnilr 

nhiKli,  (^^tu  'ur  Uia'Xwrailulloa  or  H,  lHt,  It  >  Kif  hi  •qav*  nkiii,  M  en  M'  I3t- 
M.'  It  hu  li»(  bHB  IknlllH  le  AiMIka*  ul»nlo(l<l>,  u  |]>>  woiliila  vrilifihqil* 
ttavA  aau  SahinKH,  tU.  |  and  bihh,  it  bu  (»«  nppuHil  M  Ix  ■  hw  ■»(!»,  ob  Ihn 
ulbtrilf  oT  M.  LlTr,  (■*  AB*r)uui  laiiHnli  hin  ttnaaiaaiti  f»Bl*r  intuHR.  Tin 
«c»n4  lii(  It  hu  bMi  bat  iwotlr  (iipplitd,  vmiat  lo  iu  HUtma  tanixj.  Tkii  mlnanl 
■•Dm,  bawant,  to  b>  iwIt  ■  vDrliiy  al  Heal(i>d[|«,  aaimi  t  bew  nodlSuilaa.  Ob  faia- 
poiailUerriuliwilliMnsnlarUMlbniHarHcBlaiiiUwftaaKui'aSnilla,  I  WMHIH- 
•ad  Ifcat  Ihaj  wan  all  derlTad  mni  Uia  tlntlar  npUiaiwau  at  tk*  acaM  (atanl  vdfu. 
■■<  abwa*  hIM  ailflaa  ot  lb*  Miaa  prlaiar;  BI(M  obllqaa  aiuMpiiiiD,  a>  tfani  mi 
Aut^l^ti  Ibvn.  Ctrnali  iiliiMlhii  avarjr  •lax'  <^  >^>a  nilXi^Mniaa  mn  ebHnail, 
kal  S|.  4,  abaw*  lb«a  andar  oamf  tta  aa»  i>iiea»nieii  ftnaa.  Oa  Ainbar  cefapariDf  lhi)i 
haidiM,  and  niiDinaUls  ahanslan,  ud  Wlli>a[»  M  abtnln  biit  Ubar  Blaavus  il>a> 
(hai  ■•II  ti>»»a  In  Haaludlia,  llula  d«M  •lanad  u  nawla  ■•  u  ibaii  id«>iHr.  Bui 
Id  dHida  U>r  ^im,  I  rwiaartad  Mi.  T^Hbainach*!,  In  Hpanla  Ibg  beiit  crjriUb  itsm  Iha 
awriwwm  in  mv  pouaaiiDii,  ajad  auMflOi  thaa  ui  BMaanranaDI  bf  Uta  rafla«IInf  foa^aqia' 
ur,  u  I  will  knuw  Iht  nilbhe  Kould  ban  Ibg  niJI>«  ualldaiiea'ia  blaaia  of  iIlM  iiulru- 
naaL  Ha  Inraiau  aia  ibil  P  M  MflTaa  ID*,  M  m  T  1M°,  H  h  •  143°  IT'.  F  aa  a  111° 
l»,  and  (lUa  tb.1  he  lui  ao  douM  t£a  Blainl  !•  Haaksdlta.    Tba  titiaUaa  Is  U»  ibiri 

•<  Mmn''  A^TJiin  oi™^Sri.  ■-.'°i."12°i^.  ."JTSirmi.  iw,,  r*.,  iMa.  ^  (".  •> 
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With  nilric  acid  it  efTeTTescea  and  readily  forms  a  jelly; 
and  alone,  B  B,  fuses  nith  eSerTescence  into  a  white,  <^ake, 
ud  somewhat  porous  globule,  Lamins  exposed  to  the  flame  of 
a  candle  do  not  loae  their  transparency.  With  boracic  acid  on 
platina  wire,  it  afibrds  a  limpid  colorless  globule ;  and  with  salt 
of  phosphorus  in  proper  proportions,  yields  a  pearly  bead,  which 
appears  milky  and  opake  when  hot,  but  becomes  translucent 
on  cooling. 

This  mineral  was  described  by  Monticelli  and  Corelli,  in 
their  Prodroma  drlla  Mintralogia  Vesuviana,  and  named  by 
these  mineralogists  in  honor  of  our  illnatrioua  countryman.  Sir 
Humphrey  Davy.  It  occurs  in  the  more  ancient  rocks  of  Ve- 
suvius, accompanying  garnet,  mica,  wollastonite,  &.c-  It  may 
be  distinguished  from  nepheline  by  the  length  of  its  crystals 
invariably  exceeding  their  breadth,  the  reverse  of  which  is  the 
case  in  that  mineral ;  its  specific  gravity  is  also  much  lower; 
and  nepheline  is  not  acted  upon  by  acid  as  this  is.  (Allan's 
Manual.)  It  differs  from  nepheline  also,  in  containing  13  per 
cent,  of  lime,  and  no  trace  of  soda,  of  which  Arfwedson  found 
30  per  cent,  in  the  former.  It  is  classed  with  nepheline  by 
some  authors,  but  until  the  evidence  of  its  identity  with  that 
species  is  undoubted,  we  shall  not  greatly  err  in  allowing  it  to 
remain  by  itself,  according  to  the  determination  of  the  authors 
above  alluded  to.  The  distinguishing  characteristic  of  the 
two  minerals  is  well  shown  by  the  formuls. 


IdBonil,  tV.     Luunonil*,  H 

Combination  of  sili 


LAUMONITE.* 
DiiummH  Roupboiio  Bpu,  H,     Eflon 
rukansi  EfloreKcni,  D. 

a,  alumina,  lime,  and  water. 


ZASTBT  KinSIULS. 


The  mean  of  ihe  two  lirst  analyses  gives,  when  divided  by 
the  Blomic  weights,  3  atoms  biailicate  of  aiumina,  I  atom  bi- 
silittate  of  lime,  and  5  atoms  water.  Connell's  differs  only  in 
an  atom  less  of  water,  and  thus  comes  vary  near  to  the  first 
analysis.  We  shall  therefore  adopt  the  formula  3AlS^Cal'+ 
4Aq. 

Sp.  Gr.  2  3.     H.  above  4.0  when  fresh. 

This  mineral  occurs  in  aggregated  crystalline  masses,  deeply 
striated  ;  or  in  separate  crystals  of  several  varieties  of  form,  and 
sometimes  in  that  of  its  primary  crystal, —  an  oblique  rhombic 
prism,  of  which  the  inclination  of  the  terminal  plane  is  from  one 
acute  angle  to  the  olher  :  this  prism  yields  to  cleavage  parallel  to 
its  lateral  planes  and  both  diagonals.  It  is  white,  or  yellowish 
white,  sometimes  with  a  tinge  of  red  ;  and  is  transparent  or  trans- 
lucent. B  B,  with  borax  it  intumesces,  and  fuses  into  a  color- 
less glass:  per  se,  it  first  forms  a  white  spumous  enamel,  and 
on  continuing  the  heat,  becomes  translucent.  It  gelat' 
with  nitric  or  muriatic  acid. 


'  113     SO 

104    30 


\<i/ 


Laumnnite  was  formerly  termed  the  efflorescent  zeolite,  on 

account  of  its  losing  its  water  on  exposure  to  ihe  air;   in  con- 

e  of  which  it  hecocnes  opake,  of  a  shining  white  color, 

and  pearly  lustre;  and  eventually  falls  into  a  white  powder, 

similar  to  that  resulting  from  the  decomposition  of  Glauber's 


This  mineral ' 


discovered  in  the  lead  mineofHuelgoet 
g  the  cavities  of  the  veins.  It  has  since  been 
Iceland  and  Faroe;   at  St.  Gothard  ;    forming 


ni|hl  guduifst  lb*  nmh  1r  flUad  witk  inui  En  Iba  winlor  nxoo.    [An.  Ed.]  ' 
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large  masses,  which  exhibit  a  radiating  and  divergent  structure, 
in  the  Fassa-thal,  Tyrol ;  near  Paisley  in  Renfrewshire ;  at  the 
Kllpatrick  Hills,  Dumbartonshire ;  near  Loch  Enort  in  the  Isle 
of  Skye,  accompanying  stilbite ;  and  at  Port  Rush  in  Ireland 
with  analcime  and  stilbite  in  trap  rocks.  More  recently  it  has 
been  discovered  in  the  amygdaloid  of  Nova  Scotia,  occupying 
oven-shaped  cavities  and  hollow  veins,  as  at  Peter's  Point  and 
Sandy  Cove,  interspersed  with  calcHBpar,  apophyllite,  stilbite, 
and  specular  iron. 

In  the  United  States  it  was  early  discovered  by  Professor 
Silliman,  in  the  trap  near  New  Haven,  Ct.  Fine  specimens 
have  been  found  in  gneiss,  on  the  banks  of  the  Schuyl- 
kill, Pa.,  at  Phillipstown,  Putnam  county,  N.  Y.,  with  stil- 
bite in  felspar ;  also,  in  very  perfect  crystals,  in  the  sienite 
of  Charlestown,  Mass.,  and  in  the  gneiss  of  Phippsburg,  Me. 
The  last  named  locality  has  afforded  the  most  magnificent 
crystals  hitherto  met  with  in  the  United  States.  They  are  as- 
sociated with  quartz  and  felspar  in  a  drussy  form ;  the  whole 
forming  a  vein  a  foot  thick,  into  the  larger  cavities  of  which 
implanted  crystals  of  the  laumonite  are  seen  to  project,  often 
more  than  an  inch  in  length,  colorless  and  nearly  transparent, 
and  rarely  replaced  on  the  acute  solid  angles  of  the  prism  by 
single  planes. 

ZOISITE.* 

Zoiiit,  W.    Var.  d*Epidote,  H.    Var.  Augitut  RbomboideiM,  D. 

Combination  of  silica,  alumina,  and  lime,  with  a  little  protoxide 

of  iron. 

Carinthia.  Bajrenth.  Cariothia. 

Silica 45-0 40  '25 »J<a 

Alumina 29-0 30-25 29-48 

Limo 21-0 22-50 22-95 

Protoxide  of  iron  3-0 4-50 6-48 

Water 0-00 900 1  3J 


96-00  Klaproih.     99-58  Bacholz.       99*58  Thomaon. 

Protoxide  of  iron  and  water  being  regarded  as  accidental,  the 
formula  deduced  from  these  three  analyses,  and  as  given  by 
Beudant  and  Dr.  Thomson,  is  2AlS4-CalS. 

Sp.  Gr.  3  2  to  3  3.     H.  =  6  0—  7  0. 

It  occurs  in  oblique  rhombic  prisms,  of  a  grey,  greyish- 
yellow,  or  brown  color,  but  which  are  rarely  perfect,  owing  to 
deep  longitudinal  stris  :  P  on  M  unknown;  M  on  M'  116^ 
30',  according  to  Brooke.  The  obtuse  lateral  edges  of  the 
prism  are  often  rounded,  and  the  terminations  incomplete.  It 
also  occurs  massive,  and  cleaves  parallel  to  the  sides  and  both 

•  2U)iaita,  after  Uia  Baron  da  Zois. 


M  EARTST  MIHEBALS. 

diagonals  of  the  prism,  but  not  with  brilliant  surfaces.  It  has 
a  pearly  lustre,  and  is  translucent.  Alone,  B  B,  il  fuses  on 
the  outer  edges  into  n  yellowish  transparent  glass,  but  finally 
into  a  vitreous  scoria ;  with  borax  intumesces,  and  forms  a 
diaphanou 


Sljria, 
granite 
the  Valli 


t  with  in  the  Bucher  Mountain  and  the  San  Alp  in 
a  rock  composed  of  kyanite,  garnet,  and  augitei  in 
Bayreuth;  also  in  Bavaria,  Salzburg,  the  Tyrol,  and 
i.     It  is  raentioned  by  Jameson  as  occurring  at  Glen- 

elg  in  Inverness-shire  and  in  'Shetland. 

In  the  United  States  it  is  found  at  Wardsborough  and  Mont- 

pelier,  Vt. ;  Milford,  Ct. ;   Goshen  and  Willianiaburg,  Mass. 
This  speciea  is  by  Mobs  and  others  united  with  epidoie, 

from  which  it  principally  differs  in  color,  in  atomic  constilu- 

tion,  and,  as  it  would  appear,  in  cryslaliine  form,  but  this  latter 

has  not,  as  yet,  been  fully  determined. 


Combination  of  silica,  alumina,  protoside  of  iron,  and  lime. 

PitUiiU.  CraHaaiied 

hin.  S/iutM.  IsliSl.  John.     UdIMSuui. 


DB-SDokmIIl     HS-S  ViiHiiwlia  lOIHW  BsnAut.    99^  Thamaoii. 

Iti  these  analyses  the  proportion  of  silica  varies  but  little,  but 
there  is  a  great  variation  in  the  other  constituents.  Beudant, 
adopting  his  own  analysis  and  that  of  Descotlis,  stales  the  for- 
mula thus;  3AIS+FS.  He  thus  includes  the  lime  with  the 
iron.  But  the  formula  which  shows  the  lime  as  an  essential 
constituent  would  seem  to  express  more  truly  the  composition 
of  this  species;  and  ihe  purest  crystals  which  have  been  ana- 
lyzed, give  nearly  an  equal  number  of  atoms  of  silica  and 
bases  — thus  stated  by  Dr.  Thomson  :    4AlS-l-3CalS+2FS. 


J.  Gr.  3-42. 

This  mineral  is  found  gra 
crystals,  variously  terminated 
green  of  dijferent  shades, 
or  reddish.  It  has  a  shining  I 
rent.  The  primary  crystal  is 
about  115"  30'  and  04"  30' 


6  0  —  70. 

dar,  massive,  and  in  prismatic 

:d  longitudinally  striated.   Color 

.l!y  almost  black,  rarely  brown 

9lre  ;  and  is  somewhat  transpa- 
right  oblique-angled  prism,  of 
id  it  cleaves  with  brillia 


faces,  parallel  to  the  sides  and  lesser  diagonal  of  the  prism. 
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B  B,  it  intiimesces,  but  do^s  not,  even  by  a  strong  heat,  com- 
pletely melt;  with  bor.ix  it  iiiiiirnesces,  and  then  fuses  into  a 
glass  colored  by  iron — unless  rnaii^anese  predominate,  in 
which  case  it  assumes,  in  the  oa^tdating  flame,  an  amethystine 
linge. 

According;  to  Vnn  Kobell,  this  and  the  preceding  species 
•well  and  froth,  fusing  =3  to  3^,  into  a  blistered,  caulidower- 
like  masw,  or  slaff,  which  ia  while  or  yellowish  with  the  first, 
and  black  or  dark  brown  with 


ie»  are  oMique- 
vfral  modificiiliani,  which 
iffioily  with  the  primlliTer 


Epidolc  is  not  often  found  massive,  but  chieRy  in  crystals, 
ruying  in  size  from  the  acicnlar  to  near  an  inch  \a  diameter, 
and  seTetol  inches  in  length  ;  the  nc(cular  are  met  with  in  the 
department  of  here  in  France,  ai  Bourg  d'Oisansin  Dauphine, 
in  the  Alps.  &lc.(  ThalUlt  of  Karsten.)  The  larger  occur  at 
Arendal  in  Norway,  and  Normark  in  Sweden  {AcanticimiU  ai 
Dandiada,  or  ArtndaUtr) :  the  magnificent  crystals  from  these 
localities  consist  o(  concentric  coata,  the  exterior  of  which  ad- 
mit of  removal,  and  thus,  out  of  a  large  iniperfect  crystal, 
ooe  of  smaller  size,  hut  more  cotnpletcly  formed,  may  he  pro- 
dnced  with  facility.  It  belongs  chiefly  to  primitive  rocks,  hut 
is  (mly  found  in  veins  and  fisgures,  among  which,  in  small 
quantities,  it  occurs  in  many  countries  ;  magnetic  iron,  gar- 
net, felspar,  Adularia,  axinile,  and  ashestus,  are  the  minerals 
which  chiefly  accompany  it. 


1 
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lie  Untied  Stales,  crystnls,  resemdiing  in  size,  color  and 
lliose  Itom  Norway  and  Sweden,  occur  in  the  iron  mine 
mconia,  and  Lisbon,  N.  H.      Also  a  variety  precisely 
r  to  that  from  Piedmont,  at  Haddam,  Cl.,  Slirpard.     At 
jry,  Athol,  Rowc,  and  Naliant,  Mass.,  fmely  crystallized : 
former  in  the  fissures  of  an  ainorphous  garnet,  — J.  W. 

and  imbedded  in  Zoisile.  —  C.  T.  Jachon. 
inular  rpidolf.     Scorza,  Br.     Appears  from  its  analysis 
epidote  reduced  lo  small  grains  by  attrition.     It  occurs 
banks  of  the  river  Arangos,  near  Muska  in  Transyl- 
and  is  called  Seorza  by  the  inhabitants  of  the  country. 
iganisinn  rj/iiiofe.     Manganese  onyde  silicifere,  H.  Epi- 
iolcl,  Bt.     Occurs  in  small  prismatic  crystals  of  a  violet 

1,  sometimes  imbedded   in   asbestus.     It  is  opake,  and 
to  the  knife;  contains,  by.the  analyses  of  Hartwell,  14 
nt.  of  segrjuioxideor  manganese,  which  replaces  protox- 
iron.      B  B,  it  fuses  easily  into  a  black  glass,  — with 
into  a  Iranaparent  one,  exhibiting  in  the  oxidizing  flame 
lethystine  tinge  of  mangiinese.* 

3  variety  occurs  at  St.  Marcel,  in  the  valley  of  Aosia,  in 
ont,    in  gneiss  accompanied  by  oxide  of  manganese, 
,  asbestus,  &.c.     The  following  are  its  constituettts  : 

^_     &t.  Mircel. gLjInrcel. 
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DaaphiD^  Truebarg. 

Alomioa 16.00 18  0 lOOO 

lame H-OO 19K) 12-50 

ProCoxido  of  iron 9.S0 14.0 l^-dS 

Protoxido  of  manganete  5  S5 4*0 9*00 

Magneaia ...0-00 0*0 0-25 

Boracicacid OKX) OH) 9*00 


96*05  Klaproth.   99KX)  Vaaqaelin.  100-00  Wiegmann. 

These  analyses  difier  considerably  from  each  other,  and  bo- 
racic  acid  was  probably  overlooked  in  the  two  first,  though  it 
is  not  regarded  as  an  essential  constituent.  The  last  is  much 
the  latest,  and  has  been  adopted  by  Beudant  and  Dr.  Thom- 
aon.  If  we  calculate  the  atomic  proportions  of  the  constitu- 
ents, we  find  the  atoms  of  alumina  nearly  equal  those  of  all  the 
other  bases;  and  hence  supposing  the  boracic  acid  to  be  unit- 
ed with  the  lime  and  magnesia,  the  constitution  of  the  mineral, 
as  stated  by  Dr.  Thomson,  is  1  atom  silicate  of  alumina  and 
1  atom  bisilicates  of  the  other  bases.  Formula  :  AIS-|-(Cal-h 
F+  Mn)S^.  Beudant,  who  records  the  same  formula,  suggests 
that  the  boracic  acid  and  silica  may  mutually  replace  each 
other. 

Sp.  Gr.  3-27.     H.  =  65  —  7  0. 

This  mineral  rarely  occurs  massive,  more  frequently  in  flat 
oblique  rhomboidal  prisms,  whose  edges  are  remarkably  sharp. 
It  is  harder  than  felspar,  but  is  scratched  by  topaz.  Common 
color  violet  or  clove-brown,  inclining  to  plum-blue  and  pearl- 
grey;  also  yellow  and  green,  from  an  admixture  of  chlorite; 
occasionally  nearly  colorless,  and  transparent.  The  crystals 
do  not  appear  to  possess  regular  cleavages;  their  primary, 
therefore,  has  not  been  determined ;  their  general  form  is  that 
of  a  doubly  oblique  prism,  which  is  assumed  as  the  primary  in 
the  following  figure.  Externally  the  crystals  are  very  brilliant; 
fracture  small  and  conchoidal ;  becomes  electric  by  exposure 
to  heat ;  B  B,  intumesces  and  fuses  readily  into  a  dark  green 
glass,  which  changes  to  black  in  the  oxidating  flame;  with 
borax  into  a  glass,  also  colored  by  iron;  is  not  acted  upon  by 
acid.  Fused  with  a  mixture  of  fluor  spar  and  bisulphate  of 
potash,  it  communicates  to  the  flame  a  transient  green  color.* 
Some  varieties  are  differently  electrified  by  heat,  contiguous  to 
opposite  ends  of  the  crystals,  and  in  these  also  a  difference  has 
been  observed  by  Haiiy. 

*  See  note  to  ipeciea  Toormalioe. 
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It  occurs  in  beds  at  Tlium*  io  Saxony;  at  Bareges  in  the 
PyreDees,  upon  a  gangue  of  quartz ;  in  splendid  crystals,  ss 
remarkable  for  the  briliioncj  of  their  lustre  as  for  their  size 
and  symmetry  of  form,  at  St.  Christophe,  neat  D'Oisaus  in 
Dauphine;  near  Kongsberg  in  Norway,  in  a  while  laminated 
calcareous  rock,  accompanied  by  black  mica,  quartz,  and  na- 
tive silver;  at  Arendal,  with  felspar,  epidote,  &.C. ;  on  ntica 
slate  in  Savoy ;  in  several  places  in  the  Hartz;  and  in  killas 
at  Bolallnck,  near  the  Land's  End,  Cornwall,  where  it  occurs 
both  in  well-defined  though  rather  complex  crystals,  and  ina&- 
aire  and  compact  entering  into  the  composition  of  a  rock  with 
tourmaline  and  garnet. 

But  one  locality  of  this  rare  mineral  is  known  to  exist  in  the 
United  States,  a  few  crystals,  precisely  like  those  from  Dau- 
phin6,  having  been  discovered  by  Dr.  Jackson  and  the  edi- 
tor, accompanying  the  cinnamon-stone,  &c.,  at  Phippsburg, 


ISOPYRE.t 

iHlijrie  Qdoiu,  AaiifM^fr.    I'nch^lilc 

Contains  Bilica  4709.  alumina  13'9I,  peroxide  of  iron  9007, 
lime  15"43,  peroxide  of  copper  r94.  —  Tumtr.  The  atomic 
constitution  of  this  mineral,  from  the  above  analysis,  rejecting 
the  copper,  is  represented  by  this  formula:  3AISH-9FSH- 
2Cb1S. 

Sp.  Gr.  2-9  —  30.     H.  =  60 —6-5. 
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Occurs  in  compact  masses  of  a  velvet-black  color,  occasion- 
allj  dotted  with  red,  as  in  heliotrope.  Opake,  or  faintly  trans- 
lucent on  its  thinnest  edges,  with  a  dark  liver-brown  tint 
Brittle.  Lustre  vitreous.  Cleavage  not  perceptible.  Frac- 
ture flat  conchoidal,  highly  perfect  when  the  mineral  is  pure. 
Acts  slightly  on  the  magnetic  needle.  It  fuses,  B  B,  without 
emitting  any  gaseous  matter.  Acids  act  upon  it  with  difficulty, 
but  it  is  easily  and  completely  decomposed  by  alkaline  carbon- 
ates. 

This  mineral  much  resembles  obsidian,  but  was  distinguished 
bj  Haidinger  *  in  consequence  of  its  fainter  and  less  vitreous 
lustre.  It  is  perfectly  black,  and  forms  compact  masses,  occa- 
sionally two  inches  in  diameter,  in  the  granite  of  St.  Just,  near 
Penzance,  where  it  occurs,  associated  with  tin  and  tourmaline. 
Breithaupt's  trachylite  appears  to  be  the  same  mineral ;  its  spe- 
cific gravity  is  stated  somewhat  lower,  but  in  other  respects  it 
is  identical;  it  forms  small  masses  in  basalt  and  wacke,  at 
Sasebuhl  near  Gottingen. 


INDIANITE. 

B^mnum,    (Phil.  Trans.,  ]8(^,  toI.  ii.)  Var.  Bpatom  Veaoriaoam,  D. 

RoM>Red.  White. 

Alumina 37-5 34-0 34-5 

Lime IM) 16H) 15^ 

Oxide  ofiron SH) 9^2 lO 

Soda 0-0 3-3 M 

96-0  Chaneviz.  97*5  Langiar.       96*1  Laogier. 

Sp.  Gr.  274.     Scratches  glass. 

In  granular  masses,  of  a  white,  greyish,  and  rarely  rose-red 
color,  with  a  shining  lustre,  sometimes  tinged  brown  by  a  mix- 
ture of  garnet.  It  is  translucent.  It  cleaves,  according  to 
Brooke,  into  rhombic  prisms  of  OS**  15'  and  84^  45';  is  infusi- 
ble B  B,  and,  when  digested  in  acids,  becomes  gelatinous. 
This  substance  was  described  by  Bournon.  It  forms  the 
gangue  of  corundum  from  the  Carnatic;f  and  occurs  asso- 
ciated with  garnet,  felspar,  fibrolite,  and  hornblende. 

The  specific  character  of  this  mineral  has  not  been  well 
defined.  Beudant  supposes  it  to  be  a  variety  of  labradorite. 
Laugier's  analysis  would  seem  to  authorize  its  transfer  from 
the  earthy  to  the  alkalino-earthy  class. 


*  Ed.  Naw.  PhiL  Joor.  111.  S63. 
f  Whanoa  Indianita. 
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of  magnesia  and  bisilicale  of  iron. 


B9-oe  VDjwIini.  ID!  GiDilin.  gg-M  TbooKD-r 

[I  of  these  analyses  gives  2  atoms  of  silica  to  1  of 
ing  that  the  mineral  is  composed  of  bisilicates. 
s  given  by  Dr.  Thomson  is  3MgS*f  FS'. 
"     30  to  33.     H.  =  50  to  5-5. 

Anthophyllite  has  a  grey  or  clove-brown  color  ;  with  an  oc- 
casional blue  tinge,  and  a  glistening,  pearly,  pseudo-metallic 
lustre.  It  occurs  maasivp,  the  mass  consisting  of  crystals  or 
crystalline  fibres,  often  ilisposed  in  a  radiating  form  :  these 
may  be  cleaved  pnrallel  to  the  lateral  planes  of  a  rhombic 
prism  of  about  12.5°  and  S.'S"  (73°  44'  and  106"  16',  according 
to  Necker),  and  both  its  diagonals  ;  the  latter  arc  not  brilliant. 
The  prism  is  generally  traversed  by  natural  crevices  nearly  at 
right  an^es  to  its  a)tis  ;  translucent  on  the  edges.  It  is  infii- 
aible  Bo,  per  se;  with  borax  it  melts  with  difficulty  into  a 
glass  colored  by  iron  ;  and  with  sail  of  phosphorus  decomposes 
slowly,  and  yields  a  skeleton  of  silica. 

It  occurs  at  Konigsberg  in  Norway,  with  hornblende  ;  trans- 
lucent, and  of  a  rich  clove-brown  color,  at  Ujordlersoak  in 
Greenland  ;  in  foliated  masses  with  mica,  at  Snarum,  near 
Modum  in  Norway  ;  in  the  United  States  associated  with  tour- 
malin, &c.  in  mica  slate,  at  Haddam,  Ct. ;  also  In  the  same 
rock,  at  Chesterfield  and  Btanford,  Mass, ;  ot  Richmond,  N.  H. 
in  large  bladed  crystals,  associated  with  iolite. 

AMPHODELITE. 

AinVfMltioM.     iwMtiu,  Joliieibeti.'hl,  1833,  p.  171. 

Contains  silica  4580,  alumina  35-45,  lime  1015,  magnesia 
5-05,  oxide  of  iron  ITO,  water  l-!*5.  The  atoms  of  silica 
rather  exceed  those  of  the  bases,  but  the  mineral  is  described 

as  consisting  of  simple  silicates,  expressed  by  this  formula: 
3AIS+(^  }Cal+/rMg+2Kj  F  )S. 

Sp.  Gr.  2-76.     H.  —  4  5. 
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Crystalline  form,  resembling  that  of  felspar.  Color  light 
red;  similar  to  scapolite  in  its  fracture,  and  possessing  two 
cleavages  which  meet  at  an  angle  of  94''  19^ 

Occurs  in  the  limestone  quarry  of  Lojo  in  Finland. 


ZEUXITE.^ 

Dr,  Tkomucm.    (Oatlinoi  of  Mineralogy,  frc,  vol.  i.,  p.  3S1.) 

The  composition  of  this  mineral,  which  Dr.  Thomson  re- 
gards as  a  new  species,  is,  according  to  his  analysis,  as  follows : 

Silica 33*480 

Alumina 31'e48 

Protozido  of  iron 96H)J0 

Lime 2*456 

Water b^USO 

99-074 

Dr.  Thomson  observes  that  if  we  admit  the  atom  of  lime  to , 
be  united  with  1^  atom  of  protoxide  of  iron,  in  the  state  of 
sesquiferrite  of  lime,  and  to  be  accidental,  this  mineral  will  be 
a  compound  of  3  atoms  silicate  of  alumina,  I  atom  disilicate  of 
iron,  and  1  atom  water.     Formula :  3AlS+F'^S+lAq. 

Sp.  Gr.  3051.     H.  =  4-25. 

Color  brown  with  a  slight  shade  of  green,  when  we  view  a 
considerable  mass  of  it  together,  but  not  perceptible  in  a  single 
crystaL  Composed  of  very  small  flat  rectangular  prisms  inter- 
woven in  such  a  way  as  to  leave  cavities  between  them :  from 
this  structure  the  mineral  may  be  called  promiscuously  fibrous. 
Lustre  vitreous,  glistening;  opake.  The  crystals  adhere  to 
each  other  so  loosely  that  the  mineral  is  easily  crumbled  be- 
tween the  fingers.  When  heated  in  a  glass  tube  it  gives  out 
water  containing  a  trace  of  muriatic  acid,  and  emits  an  odor 
which  may  be  termed  bituminous.  By  this  treatment  it  loses 
rather  more  than  5  per  cent,  of  its  weight.  B  B,  its  color  be- 
comes deeper,  and  the  crystals  lose  their  edges  and  assume  a 
scoriaceous  appearance,  but  Dr.  Thomson  did  not  succeed  in 
fusing  them  into  a  glass  globule.  With  carbonate  of  soda  it 
fuses  easily  into  an  opake  bottle-green  glass.  With  borax  it 
effervesces  and  is  converted  into  a  dark  brown  glass,  so  very 
deep  in  the  color  that  it  appears  opake. 

It  occurs  in  considerable  quantity  in  the  Huel  Unity  mine, 
Cornwall,  and  was  first  considered  as  a  variety  of  actynolite. 


*  So  named  beeaaae  it  oeeon  in  the  wnUi  minu,  CornwaU. 


BONSDORFITE.- 
According  to  Bonsdorfa  own  analysis,  this  mineral  it 
posed  as  follows; 


UifffiHi**  uid  m  UBe«  ofoAldt  ofDouicaiiSH  .. 


The  formula, 
^F)S'H-2Aq. 


s  given  by  Dr.  Thomso 


:  3AlS(+fMg+ 


Sp.  Gr. 


H.  —  3  5. 


ark  olive  green.  When  viewed 
bj  transmitted  liglit,  thin  lameMs  may  lie  perceived,  of  a  light 
greenish  color.  Occurs  crystallizeil  in  regular  six-sided  prisms. 
In  general  the  lalernl  edges  are  rephced  by  so  many  planes 
that  the  prism  assumes  nearly  the  appearance  of  a  cylinder. 
Texture  foliated  ;  folia  perpendicular  [o  the  axis  of  the  prism  ; 
cross  fracture  conchoidal.  Lusire  of  the  faces  like  that  of 
talc;  of  the  cross  fracture,  waxy.  Translucent  when  in  ihJn 
plates;  when  in  thick  pieces,  opake. 

It  occurs  in  red  granite  at  Biskopsokern,  near  Obo,  in  Fin- 
land, and  is  accompanied  by  a  black  grey  dichlorile  and  a 
greenish  colored  mineral,  which  Bonsdorf  considers  as  a  soda 
spodumenc.     The  mineral  is  rarely  found  in  our  cabinets. 


SMARAGDlTE.t 

Ib^  tcrt,  II.     OIaIIji^p,  J. 


oxide  of  chrome  and  oxide  of  ii 
80. 


3 —  Vauquclin.     Sp.  Gr. 

Smaragdite  has  a  brilliant  or  emerald-green  color,  and  a 
silky  or  pearly  lustre  ;  is  tranaparenl  on  the  edges,  or  opake  ; 
is  scarcely  so  hard  as  glass,  and  yields  to  the  knife  ;  has  a 
laminated  structure,  with  cleavage  parallel  to  the  sides  and 
diagonals  of  a  slightly  rhombic  prism.  It  fuses  into  a  grey  or 
greenish  enamel. 

It  is  found  massive,  or  disseminated  in  Saussurile,  near  Ge- 
neva, and  on  Monte  Rosa  in  Switzerland  ;  also  in  Corsica 
imbedded  in  felspar.     Haidinger  considers  it  to  be  a  compound 
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of  laminae  of  hornblende,  alternating  with  laminae  of  augite, 
both  frequently  of  bright-green  colors.  (Vol.  x.  o£  Edinburgh 
Royal  Society  Transactions.) 


ANORTHITE.^ 

Anorthotomooi  Feldspar,  M.     ChrutiaDite,  MamticdlL      Anorthite,  Rom.      EfpBtnm 

Veiavianum,  D. 

Combination  of  silica,  alumina,  lime,  magnesia,  and  oxide 
of  iron.  Silica  44*49,  alumina  34*46,  lime  15*68,  magnesia 
5*26,  oxide  of  iron  0*74  —  Rose,  By  dividing  these  products 
by  the  atomic  weights,  we  find  that  the  number  of  atoms  of 
silica  nearly  corresponds  with  those  of  the  bases,  showing  that 
the  mineral  is  composed  of  simple  silicates,  and  approaches 
this  formula :  7AlS+2CalS+MgS.  Beudant,  calculating  from 
the  quantities  of  oxygen,  makes  the  first  term  8,  instead  of  7. 

Sp.  Gr.  2  65.     H.  =  6*0. 

Primary  form  a  doubly  oblique  prism.  Cleavage  perfect 
parallel  to  P  and  M.  Occurs  in  white,  translucent  or  transpa- 
rent crystals,  which  present  a  vitreous  lustre,  inclining  to 
pearly  on  the  planes  of  cleavage;  fracture  conchoidal;  streak 
white.  Is  entirely  decomposed  in  concentrated  muriatic  acid. 
B  B,  on  charcoal,  it  assumes  first  a  vitreous  and  translucent 
aspect,  and  then  fuses  with  difficulty  on  the  edges  into  a  blebby 
and  serai-transparent  glass ;  with  salt  of  phosphorus  is  decom- 
posed, with  the  exception  of  a  silica  skeleton,  and  yields  a 
glass  which  becomes  opaline  on  cooling. 


M  on  P  94°  12' 

M  on  T 117    28 

P  onT 110    57 

M  on  2 117   25 

T  on  { 120  30 

P  on  « 137  ,82 

P  onn 133   13 

P  on  t 188   46t 


This  species  was  simultaneously  described  by  Prof.  G.  Rose 
under  the  title  of  anorthite,  and  by  Monticelli  under  the  de- 
nomination of  Christianite.f  Its  principal  locality  is  Vesuvius, 
or  rather  Monte  Somma,  the  ancient  crater  of  that  volcano ;  it 


*  From  ayofi^og,  oblique,  beeaoM  tb«  interftcial  angles  of  the  cryvtali  are  obUque. 

fTKe  abov*  figure  and  meaaurementa  hare  been  taken  from  Shepard'a  Mineimlogj. 
[Am.  Eo.J 
t  In  eompliment  to  Prinee  Cbristiaa  of  Denmaifc. 
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f  occupies  the  caTities  ofchlorilJc  rnasses,  and  is  asao- 
i  with  ice-spar,  augite,  mica,  and  idocrnse.  Its  difficult 
fitsibilitjr  B  8,  serves  to  distinguish  this  mineral  froni  any  of 
the  xeoliles,  as  well  as  rmni  nepheliiie  and  leucite.  It  was 
separated  from  felspar,  with  which  it  had  been  confounded,  by 
Professor  G.  Rose. 


The  substances  comprehended  in  the  term  Clay  admit  of  no 
general  description,  but  most  of  them  agree  in  possessing  an 
earthy  texture,  and  emit  an  argillaceous  odor  when  breathed  on. 
They  consist  chiefly  of  silica,  with  a  variable  proportion  of  alu- 
mina, and  a  small  quantity  of  lime  or  magnesia,  occasionally  of 
alkali.  They  are  of  various  degrees  of  hardness,  sometimes 
quite  compact,  and  even  of  a  slaty  structure.  As  they  never 
occur  crystallized,  and  are  evidently  mechanical  mixtures,  fre- 
quently derived  from  the  decomposition  of  other  materials, 
they  cannot  properly  be  regarded  as  formularic  minerals  of 
constant  proportions  of  ingredients. 

1.  Slatr-clav.  Shale.  Schieferthon,  W.  Argile  schis- 
teuse,  Br.  Shale  occurs  ottly  massive ;  its  general  color  is  grey, 
which  sometimesisbluish,  yellowish,  or  blackish;  in  one  direc- 
tion its  structure  is  slaty,  in  the  other  earthy ;  it  is  easily  broken  ; 
it  usually  adheres  to  the  tongue,  and  yields  to  the  nail  ;  a 
opake,  meagre  to  the  touch,  and  dull,  except  from  casually  im- 
bedded mica,  which  sometimes  imparts  a  glimmering  lustre  : 
its  specific  gravity  is  about  2'G.  It  is  found  resting  upon,  as 
well  as  interposed  between,  beds  of  coal,  which  it  invariably 
accompanies.  It  often  contains  impressions  of  reeds  and  of 
ferns. 

Black  Bituminous  S/iale  has  a  slaty  structure ;  when  put  into 
the  fire,  it  blazes,  crackles,  and  emits  a  black  smoke  and  bitu- 
minous odor,  loses  a  considerable  portion  of  its  weight,  and  is 
converted  into  a  whitish  or  reddish  flaky  ash.  It  is  found  in 
common  coal,  being  generally  more  or  less  laixed  with  iL 

Brown  Bittiminous  Shalt  is  met  with  at  Kimmcridge,  in 
Hampshire  ;  and  from  its  giving  out  a  bituminous  odor,  when 
placed  in  the  flame  of  a  candle,  or  in  the  fire,  is  termed  Kim- 
meridgt-coal.  Its  color  is  greyish  brown;  it  has  a  somewhat 
■laty  texture,  and  occasionally  a  large  flat  conchoidal  fracture  ; 
it  yields  easily  to  the  knife^  and  ac<[uires  lustre  by  the  pressure 
of  the  nail.  On  exposure  to  a  considerable  heal,  the  bitumi- 
noUB  part  is  coasumed,  and  it  is  reducud  to  a  grey  earthy  ash. 
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Rottenstone.  Its  color  is  dirty  grey,  or  reddish  brown,  pass- 
ing into  black :  it  is  dull,  earthy,  sofl,  meagre  to  the  touch, 
and  emits  an  unpleasant  odor  when  rubbed.  According  to  the 
analysis  of  R.  Phillips,  it  consists  of  86  alumina,  4  silica,  and 
10  carbon.  Occurs  at  Bakewell  in  Derbyshire,  and  is  believed 
to  arise  from  the  decomposition  of  the  shale  of  that  country. 

2.  Adhesive  Slate.  Schiste  k  polir,  Br.  Adhesive  slate,  J. 
Contains  silica  66*50,  alumina  7'00,  magnesia  1*50,  lime  1*25, 
oxide  of  iron  2*50  —  Klaproth,  Is  found  massive,  and  possesses 
a  slaty  texture,  which  becomes  visible  by  exposure ;  but  if  the 
mass  be  immersed  in  water,  it  resumes  its  former  appearance. 
Has  a  yellowish  or  smoke-grey  color ;  is  very  soft,  splits  easily, 
adheres  strongly  to  the  tongue  {vfhence  Adhesive  slate),  and  is 
opake.  Its  specific  gravity  is  2*08 ;  and  it  is  infusible  B  B. 
On  exposure  to  a  red  heat,  it  becomes  brownish,  and  loses 
weight.  It  absorbs  water  with  avidity,  but  does  not  fall  to 
pieces.  It  has  hitherto  been  found  only  in  the  gypsum  forma- 
tion around  Paris,  and  is  the  imbedding  substance  of  the  Me- 
nilite. 

3.  Polishing  Slate.  Polier  schiefer,  W.  Sp.  Gr.  0*59  — 
0*60.  Is  of  a  white,  yellowish-white,  or  yellow  color ;  massive, 
with  a  slaty  texture;  is  opake,  brittle,  and  so  light  as  to  swim 
on  water.  One  variety  yielded  to  Bucholz,  silica  63*50,  alum- 
ina 4*0,  lime  8*50,  oxide  of  iron  1*60,  water  9*0.  It  imbibes 
water,  and  when  burnt  becomes  red,  but  does  nut  fuse.  It  is 
found  near  Bilin  in  Bohemia,  in  a  bed  resting  on  marl;  also 
at  Zwickau  in  Saxony,  and  in  Auvergne,  and  is  supposed  to 
be  a  volcanic  production.  It  is  used  for  polishing  glass,  mar- 
ble, and  metals. 

4.  LiTHOMARGE.  Steinmark,  W.  Argile  lithomarge,  H. 
Sp.  Gr.  2*43.  Is  yellowish  or  reddish-white;  also  grey  or 
bluish,  and  is  frequently  spotted  internally.  It  is  massive; 
soft ;  adheres  strongly  to  the  tongue ;  has  a  greasy  feel ;  gives 
a  shining  streak,  and  is  commonly  opake,  occasionally  trans- 
lucent ;  texture  earthy,  but  has  a  large  conchoidal  fracture. 
It  is  infusible  B  B ;  sometimes  phosphoresces  when  heated, 
and  hardens  if  exposed  to  a  high  temperature.  It  occurs  at 
Ehrcnfriedersdorf  and  Altenburg  in  Saxony ;  at  Planitz,  near 
Zwickau  in  Bohemia ;  and  has  been  noticed  in  small  quantities 
in  the  tin  and  copper  veins  of  Tin  Crofl  and  Cook's  Kitchen 
mines  near  Redruth,  which  traverse  both  granite  and  schiste. 

In  the  United  States  it  has  been  found  in  Maryland,  at  the 
Bare  Hills,  near  Baltimore ;  also  in  Montgomery  County,  Pa. : 
in  both  instances  in  serpentine.  —  Cleaveland. 

Friable  Lithomarge,  in  scaly,  glimmering  particles,  which 


e  Dlher  places.    Klaproth 
ina  26-51),  iron  21,  water 


^ ^     iresc^nt  in  ihe  dark,  o 

BmJhcderaiorf  In  Saxony,  und  so 
Bd  it  (o  coosisi  or  silica  32,  alui 
.,,  vh)  mniiate  of  soda  i-50. 

5,  FiLLKn'a  Earth.  Walkerde,  W.  Argile  sraeciique, 
H.  Sp-  Gr.  ]-Si  to  219.  Occurs  tnaasi»e,  and  is  usually  of 
■  freenisti-browa  color,  Goirielimes  nearly  that  of  slate;  it  is 
cfMike,  soft,  dull,  possesses  an  earthy  fracture  and  a  greasy 
ttri,  and  yields  to  and  receives  a  polish  from  the  nail,  but 
KiirVrlj  adheres  to  the  tongue ;  in  water  it  becomes  translu- 
«Ht,  and  falls  into  a  pulpy  impalpable  ponder.  A  variety 
tom  Enfland  yielded  53  silica,  10  alumina,  05  lime,  1-25 
angneaia,  0-5  oxide  of  iron,  1  muriate  of  soda,  and  24  water. 
it  is  fusible  into  a  porous  slag,  and  ultimately  forms  a  while 
Uebby  glass. 

At  Nutfield  near  Riegate,  in  Surrey,  it  occurs  in  regular 
beds  near  the  summit  of  a  hill  of  considerable  elevation,  be- 
tween beds  of  sand  or  sandstone  containing  fossil  wood  and 
impressions  of  the  nautilus  and  other  sea-shells.  There  are 
iwo  distinct  beds  of  fuller's  earth;  the  upper,  of  a  greenish 
day  color  and  five  feet  in  thickness,  rests  upon  the  other, 
which  is  of  a  light  slate-blue,  and  eleven  feet  thick;  in  these 
beds,  but  principally  in  Ihe  latter,  are  found  considerable 
■nasses  of  sulphate  of  baryles,  sometimes  exhibiting  regular 
crystallizations.  Fuller's  earth  is  also  found  at  Depiling,  near 
Maidstone  in  Kent;  and  at  Apsley,  near  Woburn  in  Bedford- 
shire, under  nearly  the  same  circumstances  as  at  Nutfield. 
Also  at  Old  Down  near  Bath;  near  Nottingham;  in  Sussex; 
and  at  Rosswein  in  Saxony.  It  occurs  among  primitive  rocks, 
and  is  supposed  to  originate  from  their  decomposition.  From 
its  properly  of  absorbing  oil  and  greasy  matter,  this  substance 
was  formerly  much  used  in  the  fulling  of  cloth  (whence  its 
name),  and  was  forbidden  to  be  exported  under  severe  penal- 
ties: soap  is  now  generally  subslilulcd. 

6.  TniPOLi.  Tripel,  W.  ^uarz  aluminlf^reTripoleen,  H. 
Sp.  Or.  1-86  — 22.  This  mineral  has  generally  an  argilla- 
ceous aspect.  It  occurs  massive,  with  a  coarse,  dull,  earthy 
fracture ;  it  is  meagre  and  rough  to  the  touch,  does  not  adhere 
to  the  tongue,  and  yields  easily  to  the  nail.  Presents  various 
shades  of  grey,  yellow,  and  red;  and  yielded  to  Haase  90  sili- 
ca, 7'0  alumina,  and  30  iron.  It  imbibes  water,  which  soflens 
it ;  when  burnt,  becomes  white  and  ia  hardened ;  but  is  very 
difficultly  fusible.  It  was  first  brouffht  from  Tripoli  in  Africa, 
but  has  since  been  noticed  in  the  Puy  de  Dome,  in  Tuscany, 
near  Prague,  at  Arnberg  in  Bohemia,  and  many  other  places ; 


I  near  Prague, 
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and  appears  to  be  merely  a  fine  arenaceous  variety  of  quartz, 
accidentally  mixed  with  clay.  It  is  used  in  polishing  metals, 
marble,  glass,  and  other  hard  bodies. 

7.  Bole.  Bol,  W.  Bole,  J.  Sp.  Gr.  1-60— 1-97.  Bole 
occurs  in  solid  amorphous  masses  of  a  yellow,  red,  or  brown- 
ish-black color.  The  yellow  is  translucent  on  the  edges,  the 
red  is  nearly  translucent,  and  the  brownish-black  opake.  It 
yields  to  the  nail,  exhibits  a  conchoidal  fracture,  gives  a  shining 
streak,  adheres  to  the  tongue,  has  a  greasy  feel,  and  fuses  into 
a  slag.  Immersed  in  water,  it  emits  a  crackling  noise,  and 
breaks  in  pieces. 

This  substance  is  found  in  irregular  beds  or  disseminated 
masses  in  wacke  and  basalt,  from  the  decomposition  of  which 
it  is  supposed  to  arise.  It  occurs  at  Striegau  in  Silesia,  at  the 
Habicbtswald  in  Hessia,  and  near  Sienna  in  Italy. 

8.  Lemnian  Earth  is  yellowish-grey,  or  white,  frequently 
with  ochreous  spots  on  the  surface.  The  fracture  is  earthy ; 
doll ;  has  a  meagre  feel ;  adheres  slightly  to  the  tongue;  and, 
when  immersed  in  water,  falls  to  pieces,  evolving  numerous 
air-bubbles.  Klaproth  found  it  to  consist  of  silica  66,  alumina 
14*50,  oxide  of  iron  6,  water  6*50,  together  with  very  minute 
portions  of  lime  and  magnesia,  and  3*50  of  soda. 

It  is  dug  once  a  year  with  much  ceremony  in  the  Isle  of 
Lemnos,*  in  the  Mediterranean,  where  only  it  is  found.  It 
was  formerly  used  in  medicine. 

9.  CiMOLiTE  is  of  a  light  greyish-white,  inclining  to  pearl- 
grey,  but  by  exposure  it  acquires  a  reddish  tint;  it  occurs 
massive,  and  exhibits  a  somewhat  slaty  texture ;  is  opake,  dull, 
and  has  an  earthy  fracture;  yields  to  the  nail,  and  adheres  to 
the  tongue.  It  often  encloses  small  grains  of  quartz.  It  con- 
sists of  63  silica,  23  alumina,  1*25  oxide  of  iron,  and  12  water. 
Sp.  Gr.  2.     It  is  infusible. 

It  abounds  in  the  island  of  Cimola,*  now  called  Argenteria, 
situated  near  that  of  Milo.  It  was  employed  by  the  ancients, 
and  still  is  by  the  inhabitants  of  the  island,  for  some  of  the  pur- 
poses to  which  fuller's  earth  is  applied. 

10.  Mountain-Meal.  Bergmehl.  —  Fahhroni,  This  sin- 
gular mineral  was  found  in  the  form  of  a  bed  by  Fabbroni,  at 
Santa  Fiora,  between  Tuscany  and  the  Papal  dominions ;  it  is 
manufactured  into  bricks  so  light  as  to  swim  on  water.  It  con- 
sists of  silica  79,  alumina  5,  oxide  of  iron  3,  water  12.  —  Klor 
proth. 

*  Whence  Lemnian  eartlu 
tWh«iic«CiaioUu. 
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11.  Black  Chalk.  Zeiohenschiefer,  W.  Argileschisteusc 
graphique,  H.  Schiste  i  dessiner,  Br.  Amphelile  graphique, 
Bt.  This  mineral  is  greyish  or  bluish-hlack;  has  a  slaly  tex- 
ture; is  nneagre  to  the  touch,  and  hoIIb  the  itDgera.  Esposed 
to  heat  it  becomes  red.  It  is  found  in  primitive  mountains, 
accompanying  argillaceous  schiste,  particularly  the  aluminous, 
to  which  it  is  nearly  allied.  It  is  met  with  in  France,  Spain, 
Italy,  and  in  Bayreuth.  It  is  used  both  in  drawing  and  paint- 
ing; its  streak  on  paper  is  quite  black.  The  variety  from 
Bayreuth  contains  silica  64*50,  alumina  11'35,  oxide  of  iron 
2-75,  carbon  1100,  water  ISO. —Wicgkb.     Sp.Gr.211  — 

12.  Fipe-Clav.  Has  n  greyish  or  yellowish- white  color; 
an  earthy  fracture,  and  smooth  greasy  feel ;  it  adheres  pretty 
strongly  to  the  tongue,  is  very  plastic  and  tenacious,  and  is 
infusible.  It  is  manufactured  into  tobacco-pipes,  and  is  the 
basis  of  the  queen's-ware  pottery.  An  extensive  stratum  of 
pipe-clay  lies  in  a  horizontal  position  above  the  chalk,  extend- 
ing from  Handfaat  Point  ta  beyond  Corfe  Castle  in  Dorsetshire. 
It  may  be  traced  in  the  hills  near  Poole,  and  is  found  in  many 
parts  of  that  extensive  tract  called  the  Trough  of  Poole. 

Pipe  clay  is  found  at  various  places  in  the  United  Stales, 
but  very  abundanily  in  the  eocene  tertiary  formation  of  Mar- 
tha's Vineyard,  Mass.,  where  it  is  mixed  with  coarser  varieties 
of  various  shades,  and  forms  high  clilTs  upon  the  seashore. 

13.  Potter's  Clae  is  plastic,  and  disintegrates  by  exposure. 
It  is  generally  of  a  reddish,  bluish,  or  greenish  color,  and  has  a 
Bod  and  often  greasy  feel.  When  mixed  with  sand,  it  is  made 
into  bricks  and  tiles.  A  variety  found  in  the  forest  of  Dreux 
in  France  (employed,  on  account  of  its  infusibility,  in  the 
making  of  tiles  for  the  porcelain  furnaces)  consists  of  43  silica, 
33  alumina,  3  lime,  1  iron,  and  18  water.  Most  of  the  clay 
used  in  the  Staffordshire  potteries  is  brought  from  Devonshire. 

Poller's  clay  is  found  abundanily  at  South  Amboy,  N.  J., 
and  is  employed  in  the  rnanufacture  of  stone  ware  and  lire 
bricks. 


PVROPHYLI.ITE.* 

Silica  5979,  alumina2946,  magnesia40,oxidcof  iron  18, 
water  562.  —  ITrrmann.  Formula,  as  given  by  Dr.  Thomson: 
SAIS^-l-MgSa+SAq. 
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Sp.  Gr.  2-8.     H.=  l-5. 

Occurs  in  fibrous  radiating  masses,  and  small  elongated 
prisms,  sometimes  with  terminations,  but  whose  form  is  never- 
theless not  ascertained.  Of  a  light  green  color ;  lustre  pearly ; 
in  thin  laminae,  transparent  This  mineral  used  to  be  consid- 
ered a  radiated  variety  of  talc,  but  its  comportment,  B  B,  is 
peculiar.  Heated  per  se,  it  exfoliates  into  white  leaves,  and 
increases  to  about  twenty  times  its  original  size,  but  does  not 
fuse.  With  borax  it  forms  a  green  transparent  glass,  which  on 
cooling  loses  its  color ;  with  salt  of  phosphorus  is  decomposed 
into  a  colorless  glass  and  a  skeleton  of  silica ;  with  soda  fuses 
with  effervescence  into  a  transparent  yellow  glass;  and  heated 
with  a  solution  of  cobalt,  it  assumes  a  blue  tinge. 

It  occurs  near  Beresof  in  the  Ural  Mountains  of  Siberia. 


FAHLUNITE. 
Triclasite,  H.    Peritomons  PeUlin«-Spar,  SkepartL    Btyloi  Acrotomoi,  D.    Falilonite, 

Combination  of  silica,  alumina,  and  water,  mixed  with  mag- 
nesia, potash,  soda,  oxide  of  iron,  and  manganese. 

TricklMite.       Or«en  varietj.        Black  varietj.       Orer  rariaty. 

Silica 46-7tf 44-95 43*51 44-60 

Alamina 96*73 30*70 35-81 3U*10 

Magnetta 3*97 6*04 6*35 6*75 

Protoxide  of  iron..   5*01 7*33 6*35 9*34 

Oxide  of  manfaneie  0*43 1*90 0*00 0*00 

Potash  and  aoda 0*00 1*38 5*39 1*96 

Water 13*50 6*65 11*66 9*35 


95*43  Huiofer.  100*64  WttchtV.       99*07  WtLcht'r.     9503  W*r. 

From  the  mean  of  the  three  last  analyses  by  Wachtmeister, 
Dr.  Thomson  states  the  formula  thus :  3AlS-|-(T^Mg+TJ^F+ 
-^Mn)S'M-2Aq.  The  silicates  of  potash,  soda,  and  lime  are 
regarded  as  accidental. 

Sp.  Gr.  2-6  — 2-7.     H.z=3  0. 

Primary  form  an  oblique  rhombic  prism  of  109**  28'  and  70* 
92'.  Occurs  massive  and  in  six-sided  prisms ;  the  crystals, 
however,  from  their  highly  perfect  cleavage,  almost  invariably 
fracture  in  parallel  position  with  the  slate  in  which  they  occur, 
and  thus  present  only  sections  of  their  form.  Cleavage  per- 
pendicular to  the  axis  of  the  prism ;  lustre  resinous.  B  B,  it 
becoms  grey,  and  fuses  on  its  thinnest  edges ;  but  with  borax 
melts  slowly  into  a  glass  slightly  colored  by  iron.  Color  dark 
reddish-brown ;  occasionally  green  or  black,  and  opake ;  but 
when  reduced  to  small  fragments,  translucent,  and  yellowish- 
brown  by  transmitted  light.    It  occurs  imbedded  in  chlorite 
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I,  Fahlun,  Sweden;  whence 


I,  oxide  of  iroD,  and 


r-    °t^- 

F>hl«i. 

'.°^..".'S"*, 

lOD-Btl 

B8-3(U  TfaDmun  ItW'OS  }. 

It  will  be  observed  that  there  is 
among  ihese  several  analyses,  both  : 

American  specimens.  In  the  analyi 
men,  by  Dr,  Jackson.t  ihp  wa 
thid  is  considered  as  accidental,  the  a 
laled  from  each  of  the  analyses  above 


remarkable  ogreeraent 
regards  the  foreign ^and 

of  the  Haddam  speci- 
one  atom.  If 
imic  constitution  calcu- 
=corded,  will  agree  with 
h  the  oxides  of  nianc^- 


cluded  with  the  magnesia.  3AlS+MgS^. 
manganese  with  the  iron,  which 
.te  of  iron,  and  this  he  adda  to  his 


the  formula  given  by  Beiidont 
neae  and  ir 

Dr.  Thomson  includes  the 
together  make  one  atom  silic 
formula. 

Sp.  Gr.  2-5G.     H.  =  7  0  —  7-5. 

This  mineral  has  a  dark-blue  color,  sometimes  with  a  tinge 
of  black  ;  but  when  viewed  by  transmitted  light  at  right  angles 
to  the  axis  of  the  prism,  it  appears  brownish  yellow.  It  occurs 
massive,  and  crystallized  in  six  or  twelve-sided  prisms  ;  its  pri- 
mary  being  the  six-sided  prism.  Transparent  or  translucent; 
with  a  shining  vitreous  lustre,  and  an  uneven  anil  somewhat 
conchoidal  fracture.  Alone,  B  B,  in  a  strong  heal,  fuses  on 
the  edges  =^5  to  5^,  into  a  bluish  glass;  with  borax  it  melts 
nlowly  into  a  diaphanous  glass.     Not  affected  by  acid. 
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M  on  <: 137    46 


It  is  found  at  Cape  de  Gatte  in  Spain,  imbedded  in  granite ; 
in  very  large  individuals  imbedded  in  quartz  at  Ujordlersoak  and 
Simitok,  in  Greenland ;  and  in  distinct  crystals,  with  magnetic 
pyrites,  at  Bodenmais,  in  Bavaria.  It  is  more  common  mas- 
sive, being  found  in  that  state  among  the  primitive  rocks  of 
Arendal  in  Norway,  Orijerfwi  in  Finland,  d^c.  In  the  United  , 
States  it  occurs  in  gneiss  at  Haddam,  Ct.,  associated  with  gar- 
net and  anthophyllite.  It  is  transparent,  of  various  shades  of 
blue  and  green,  and  possessed  of  dichorism.  Larger  speci- 
mens have  recently  been  discovered  in  opening  for  the  rail- 
road near  Shetucket  River,  in  the  same  State,  and  where  it  is 
imbedded  in  quartz,  and  accompanied  by  blood-red  garnet.  — 
SheparcTs  Report ,  p.  139. 

lolite  of  a  fine  delicate  sapphire-blue  color,  like  that  from 
Bodenmais,  occurs  at  Richmond,  N.  H.,  near  the  Soapstone 
Quarry.  It  is  in  regular  six-sided  prisms,  and  also  in  broad 
laminated  masses,  occasionally  as  large  as  the  palm  of  the 
hand.  It  is  associated  with  large  bladed  crystals  of  anthophyl- 
lite, and  occurs  also  in  veins  of  white  quartz,  accompanied  by 
phosphate  of  lime  and  pinite.  At  this  locality  it  does  not  pass 
into  the  hydrous  iolite,  or  chlorophyllite,  as  i^  the  case  at  Unity, 
N.  H.,  where  specimens  of  equal  beauty  have  been  obtained. 
For  the  discovery  of  these  two  very  interesting  localities  we 
are  indebted  to  Dr.  Jackson. 

1.  Peliom  •  is  a  name  occasionally  given  to  the  Bodenmais 
variety,  which,  from  its  containing  a  larger  portion  of  iron,  is 
somewhat  heavier. 

2.  DicHROiTE.  This  mineral  received  its  name  from  Sis^ 
double,  and  /?or^,  color,  alluding  to  its  property  of  exhibiting 
different  colors,  depending  upon  the  position  in  which  it  is  held. 

3.  Steinheilite,  named  after  Count  Steinheil,  refers  to  that 
from  Finland.     The  varieties,  however,  are  perfectly  identical 

with  iolite. 

4.  The  Hard  Fahlunite  of  Berzelius,  from  Fahlun  in  Swe- 
den, is  merely  a  brownish-yellow  variety  of  this  species,  which 


•  Fram  Um  6ro«k,  ■ignifyiog  hlaiili  eoior  or  UaekMh 
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i  lis  peculiar  color  and  opacity  from  accidental  admix- 
In  other  respects  it  is  Gimilar.     The  Sapphire  tfeau  of 

:rs  is  a  transparent  iolite  Troin  Ceylon. 

HYDROUS  IOLITE.     Bonidorf- 

i  differs  from  the  preceding  species  in  hardness,  specific 
,  and  other  physical  properties,  besides  being  a  hydrated 
J.  We  are  indebted  to  Bonsdorf  for  the  first  description 
alysis  of  it,  distinguishing  it  from  common  iolite.  Its 
calily  has  been  in  the  neighborhood  of  Abo,  where  it  is 
nanied  by  a  light  Uuiah-grey  iolite.  But  it  has  recently 
iscoreredin  the  United  States  by  Dr.  Jackson,  at  Unity, 

very  plentifully  in  amphibole  rocks,  where  it  is  also  De- 
nied, as  at  Abo,  by  common   iolite,  into  which  it  ulti- 

passes.  The  composition  of  the  mineral,  from  both 
es,  is  shown  by  the  following  analyses  : 

A^o.                              Unity. 

aiiM <vns v,^ 

inwm  Bm-dorr.              IW-OO  C.  T.  J«t«n. 

ding  by  the  atomic  iveighls,  the  first  analysis  gives  an 
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talcy  lustre.  Cross  fracture  conchoidal.  Cleavage  surfaces 
brilliant.  Heated  in  a  glass  tube  they  alike  give  out  pure 
water,  but  undergo  no  other  alteration.  They  cannot  be  fused, 
B  B,  per  se;  that  from  Unity  slightly  glazes  on  the  surface; 
with  carbonate  of  soda  fuses  with  slow  effervescence,  and  forms 
an  opake-greenish  enamel,  which  becomes  of  a  darker  green 
in  the  reducing  flame.  The  surface  specimens  of  the  latter 
are  so  soft  that  they  may  easily  be  cut  with  the  knife,  though 
they  are  not  in  the  least  decomposed,  while  those  obtained 
from  the  interior  of  the  rock  approach  the  hardness  of  com- 
mon iolite. 


SORDAWALITE. 

NordeDffkimd*^  Bidray,  p.  86. 

Contains  silica  49*40,  alumina  13-80,  peroxide  of  iron  18'17, 
magnesia  10-67,  phosphoric  acid  2  08,  water  4-38.  —  NordenS' 
kiold. 

Formula  by  Beudant:  3A1S2+3(F,  Mg)S2-f-2Aq. 
Sp.  Gr.  2  53  —  2  5S.     If.  =  2  5  —  30. 

Occurs  in  opake,  greyish  or  bluish-black  colored  masses, 
which  do  not  exhibit  traces  of  cleavage  ;  lustre  vitreous ;  frac- 
ture conchoidal  ;  streak  liver  brown;  brittle.  B  B,  per  se,  it 
fuses  with  difficulty  into  a  dark-colored  globule,  and  with  borax 
forms  a  green  glass;  with  a  small  quantity  of  soda  it  yields  a 
blackish-green  globule,  and  with  a  larger  quantity  a  rough 
slaggy  mass.  It  is  partly  soluble  in  muriatic  acid,  and  be- 
comes red  on  exposure  to  the  atmosphere. 

This  mineral  was  discovered  and  analyzed  by  Nordenskiold, 
who  found  it  near  the  town  of  Sordawala  in  Finland,  forming 
thin  layers  in  a  primitive  rock.  It  occurs  also  with  magnetic 
pyrites  at  Bodenmais  iu  Bavaria.  It  resembles  pit  coal  in  ap- 
pearance. 

HARMOTOME." 

Krcaz4tein,  W.     Hurmotomo,  U.    Pit-rre  (.■riiciforme,  Br.     Cross-itono.  J.     Paratomoai 
Knu{>tiono  Spar,  M.     Anilrcolttc.     Ercinitc.     Viilcanus  GemolluM,  D. 

Composed  essentially  of  silica,  alumina,  barytes  and  water, 
as  shown  by  the  best  analyses  hitherto  made. 

BohiffVnburjr.  AndronRberg. 

Alomina 19-tW lii-m 17-65 

Barjteri n-.^ 90-3a lO-Sa 

liinio. .••••...    1*'k$. ..................  \J'tff}» ........... .uwi 

Pudaorpotoflh    0-00 l>Oi 0(H)0 

Water 15-32 15-03 U-66 


98-07  Wernokinck.  100-07  Kohler.         100-97  Rammelaberg. 


*  From  oQfiog,  a  joint,  and  rtfivmt  I  cut.    BocaoM  it  admitaof  eleiTafe  at  the  jointa. 
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atomic  constitution  of   harmolonie,  as  giren  by  Dr. 
on,  from  the  mean  of  the  last  iliree  analyses,  is  4  atoms 
ate  oT  alumina,  1  atom  terailicale  of  baryles,  and  6  atoms 
r.     Formula :  4AlS3+BS3+6Aq.    Beudant  gives  a  for- 
ir  each  annlysia  in  his  Traite  eUmentairc,  and  in  his  late 
CouTS  ilimnilairc  tie  Minirnlogie),  lie  states  the  cen- 
ts only,  without  giving  their  atomic  proporlions,  evident- 
irding  its  constitution  as  doubtful.      But  ihe  formula 
uy  Berzelius,  accords  with  that  above  Etated,  with  the 
iiiference  only  of  BS',  instead  of  BS^." 
Sp.  Gr.  2*5      2  4.     H,  —  4-5. 
notome  sometimes  occurs  in  flattieh  quadrangular  prisms, 

these  crystals  ofteu  cross  each  other  lengthwise  and  at 
ngies,  50  that  their  axes  coincide.    The  cryatnls  yield 

lulnr  prism,  which  is  the  primary  form.     The  usual  color 
mineral  is  greyish  white;  it  is  translucent,  and  has  a 
hat  pearly  lustre.     B  B,  it  fuses  easily,  without  inlumes- 
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M  on  6 125<»    6' 

6    on  6  over  summit  110  26 

6    on  a  1 17L  4 

b    on  a  2 151  35 

b    on  a  3 149  32 

a  4  on  a  4' 

or          ^      ...  177  28 
a  4  on  a  4" 


Strontian,  in  Argyleshire,  produces  the  finest  specimens  of 
the  simple  crystal ;  while  the  cruciform  varieties  are  best 
known  in  metalliferous  veins,  traversing  grauwacke,  at  Andre- 
asberg  in  the  Hartz.  It  is  also  met  with  in  the  trap  rocks  of 
Kilpatrick  Hills,  Dumbartonshire,  accompanying  analcime; 
on  gneiss  at  Kongsberg  in  Norway ;  and  in  the  cavities  of 
siliceous  geodes  at  Oberstein  in  Deuxponts. 


MORVENITE. 

Since  the  mineral  from  Aci  Reale,  in  Sicily,  once  classed 
with  harmotomc,  has  been  made  into  a  new  species  by  the  late 
M.  Levy  (see  Phillipsite,  or  lime-harmotome).  Dr.  Thomson 
has  analyzed  some  transparent  crystals  from  Strontian,  having 
precisely  the  same  measurements  with  harmotome,  but  differ- 
ing from  it  in  chemical  constitution,  and  in  other  characters, 
which  he  also  makes  into  a  new  species,  under  the  name  of 
MoRVEMTE.     He  states  its  composition  thus : 

Bilica 64-755 

Aluminu i:)-425 

Lime 4*1()0 

Prutoxide  of  iron 2-A95 

Walur 11-470 

99-4'l5 

Formula  being  5AlS*+CalS*+ll  Aq.  Of  this  mineral  Dr. 
Thomson  observes  that  the  appearance  of  its  crystals  is  quite 
different  from  that  of  any  other  crystal  of  harmotome  hitherto 
examined ;  and  if  to  this  be  added  its  transparency,  its  greater 
specific  gravity,  and  the  very  great  difference  in  its  composi- 
tion, we  cannot  hesitate  to  consider  it  entitled  to  rank  as  a 
distinct  species.  {Outiines  of  Mineralogy,  i.  352.) 
6* 


XABTHT  UINEDALS. 
BREWSTERITE.- 

>ination  of  silica,  alumina,  BtroDtia,  barjUa,  lime,  and 
v'nh  a  lillle  oxide  of  iron, 

8lionli«ii.              BlTDnlian. 

Dm1JlH^\V.'.'.'  b-Kj" '.'.'.'.'."'..  CUM 

PEio.iii.oriioooa» 0000 

specimen  analyzed   by  Connell  waa  a  portion  of  an 
oua  and  crystallized  mass,  while  that  selecled  by  Dr. 
in   consisted  of  very  perfect  and  pure  crystals;    yet 
a  remarkable  agreement  lielwecn  them.     Calculating 
nic  proportions  from  Ills  analysis,  and  admitting  a  hule 
e  of  lime  to  be  accidental,  Dr.   Thomson  has  thus 
he  formula;    aAlSa+(JBr+SSlr)S=+fliAq.     It  thus 
rora  Heulandile  in  havint;  lersjlicaie  of  baryles  and 
1  in  place  of  lersilicaleof  lime,  and  also  in  containing 

Sp,  Gr.  21— 2'4.     H.  =  50— 55. 
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Brewstcrite  was  first  observed  at  Strontinn  in  Argyleshire, 
where  it  generally  occurs  associated  with  calcareous  spar;  but 
has  latterly  also  been  met  with,  coating  the  cavities  of  ainygda- 
loidal  rocks  at  the  Giant ^s  Causeway  ;  in  the  lead  mines  of  St. 
Turpet,  near  Freiburg  in  the  Brisgau ;  in  the  department  of 
Isere  in  France  ;  and  in  the  Pyrenees.     (Allan's  MamiaL) 

We  are  indebted  to  a  distinguished  analyst,  Arthur  Connell, 
Esq.,  of  Edinburgh,  for  the  first  correct  analysis  of  this  mine- 
ral, and  the  discovery  of  both  barytes  and  strontian,  as  essen- 
tial constituents  of  it. 


TABULAR  SPAR. 

Prri«in»tir  Au^te  Spnr^  M.  WoIIaatonite.  AVrftrr.    II.   Schaalstcin.  W.  Ppnthon  Tabloi, 
11.    Bisilicuto  of  Lime,  Thornton,    lablos^pur.    Gramiuitu.    Augiiurf  lubulurii,  D. 

Combination  of  silica  and  lime. 

Cziklowa.              Cziklowa.                P:ir;nt.                Pcrlirni^nii. 
Pilira r>|-4 1 KM .Vi-.V .M-»iO 

A^niv  •••••••■■•••4#  *'\  !••••■•■•■••«•  HO*  !■  •  ••  •«■••■  ••'i4*i  ■)■•••  ••■  •  ■■  ■  •"t^i'H  1 

'AiliilinHiiia  •••■«•••    l'*U  !••••••••••••«    J*o«  •••••••••••    ll'i>?*»  •••••••••■•    ll*l^ 

Protoxide  of  iroo      0*40 (H) l'i;i tracoa 


99*:!0  ettrom.  100-0  Bi^udant.    IM-dl  BoimiI.  <Jf -01  IL  Rose. 

Willnborough,  N.  Y.          Uii<:k*«  rouiity,  Pono. 
Pilici 51*71 5Ui7 r)I-00 ."il-.'iO 

Protoxide  of  iron     !'!)> 1*35 VM} 1*<N) 

Water 3-ao OHXJ 100 0  75 


90%  Thomson.  lOO.OJ  Vanuxcm.*  1)0.30  Scybcrt.t  U7.l^>  Prof.  Morton.^ 

Each  of  the  Jihove  analyses  gives  very  nearly  two  atoms  of 
silica  to  one  of  lime.  From  the  mean  numbers  uf  the  last 
four,  we  obtain  25*74  atoms  silica,  and  12'KS  atoms  lime,  or 
almost  eiactlif  two  atoms  of  acid  to  one  of  base.  The  mine- 
ral is  therefore  a  bisilicate,  and  is  represented  by  this  formula: 
CalS-\ 

Sp.  Gr.  2-80.     II.  =  4-5  —  5  0. 

Tabular  spar  jrcncrally  occurs  in  librons  masses  of  a  greyish-, 
yellowish-,  greenish-,  or  reddish-while  color  :  with  a  shining  and 
somewhat  pearly  lustre;  translucent;  often  friable.  Primary 
form,  according  to  Brooke,  an  oblique  rhombic  prism.  P  on 
M  104°  4S';  M  on  M  95''  :J8'.  Cleavajjos  are  easily  obtained 
parallel  to  the  planes  M  M,  of  the  primary.  It  is  phosphores- 
cent when  scratched  with  the  knife,  as  well  as  when  heated. 
A  fragment  placed  in  nitric  acid  ctforvesces  cpiickly  at  first, 
and  then  falls  into  powder.  On  charcoal  it  melts  on  the  edge 
into  a  semi-transparent  colorless  glass,  but  requires  a  very 
strong  heat  for  its  perfect  fusion ;  with  borax  it  melts  easily 
into  a  colorless  transparent  glass.  _ 

*  Journal  of  the  Anadoiny  of  Natural  Bciencei,  Phila.,  vol.  ii.  p   184. 
t  American  Journal  of  Bcieaee,  Vr,  300.  X  Ann.  of  Phil.,  197.  p.  46. 
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MELLILITE,  H.  nt.» 

Its  analyses  aflforded  of  silica  380,  lime  19(>,  magnesia  19*4, 
alumina  2*9,  oxide  of  iron  12-1,  oxide  of  manganese  2'0,  ox- 
ide of  titanium  40.  —  Carpi.  Dr.  Thomson  regards  the 
titanic  acid  as  accidental,  and  gives  the  following  as  the  most 
probable  constitution  of  the  mineral :  3MgS+2CalS+FS2. 
Sp.  Gr.  3-24  — 3-28.     Gives  sparks  with  steel. 


P  on  M  or  M'    ...  »0°  00' 

M  on  M' 90    00 

M  or  M'  on  (2  .  .  .  .  135    00 


This  mineral  occurs  in  the  form  of  its  primary,  a  right 
square  prism,  whose  lateral  edges  are  mostly  replaced.  Inter- 
nally the  crystals  are  of  a  honey-yellow  or  orange  color ;  exter- 
nally they  are  usually  coated  by  oxide  of  iron  of  a  brown  hue. 
B  B,  it  melts  without  eflTervescence  into  a  greenish  glass;  and, 
when  reduced  to  powder,  gelatinizes  with  nitric  acid. 

It  has  only  been  found  at  Tivoli  and  Capi  di  Bove,  near 
Rome,  in  the  fissures  of  a  compact  black  lava,  with  nepheline, 
pleonaste,  and  other  volcanic  minerals. 


WOLL  ASTON  ITE.    Dr,  ThomaonA 

Dr.  Thomson  has  separated  the  name  of  Wollastonite  from 
table  spar,  and  applied  it  to  a  mineral  very  nearly  resembling 
it  in  some  of  its  characters,  but  which  has  a  different  composi- 
tion, being  composed,  according  to  his  analysis,  of 

Silica 52-744 

Lime :«-6t»4 

Poda 9«(X)0 

Mainie«ia I -5*20 

Alumina 0'672 

Water 9-000 

99-auo 
By  throwing  out  the  iron  and  alumina  as  accidentally  pres- 
ent, and  uniting  the  magnesia  with  the  lime,  it  is  evident  that 
the  mineral  is  composed,  as  stated  by  Dr.  Thomson,  of  4  atoms 
bisilicate  of  lime,  and  1  atom  tersilicate  of  soda.  Formula: 
4CalS2-hNS^.  It  thus  seems  to  belong  to  the  alkalino-eartby 
class  of  the  present  arrangement ;  but  as  the  name  of  Wollas- 

*  Mellilito,  from  iti  being  of  a  boney-yellow. 

t  Outlincii  of  Minernlosy,  itc  ,  vol.  i.  p.  130.  This  mineral  differs  from  the  BOoIit«s  in 
eontaininf  lime  in  the  place  of  other  bases,  and  seems  more  nearlj  allied  in  its  composi- 
tion to  the  stellite  of  Dr.  Thomson.    (Am.  £o.) 


EAHTH»   KIKEIIALS. 

1  honor  of  one  to  whom  mineralogy  ia  under  very  great 
INS,  lias  now  became  fixed  in  its  a|iplication  to  table 
bisilicale  of  lime,  [he  editor  will  merely  introduce  Dr. 
ri's  ilescription  (thai  mineralogists  may  compare  other 
IS  wilh  it),  and  allow  the  mineral  to  remain  in  ila  pres- 
ectioB  until  its  crystallographical  characters  have  been 
led.  and  it  ia  decided  whether  its  present  name  ia  to 
led,  or  another  applied  to  it.     Its  color  is  white,  with 
shade  of  green  ;  texture  is  fibrous,  the  fibres  in  tul\s, 
g  from  a  centre,  showing  it  to  be  imperfectly  crystal- 
ustre  inclining  to  silky;    translucent  on  the  edges; 
splintery;  fragments tharp-edged;  hardness  55;  spe- 
Lvily  variable  from  285  to  2-87«.     B  B,  it  fuses  with 
IRcnlty,  and   without  frothing,  into  a  white  enamel, 
rax  it  fuses  into  a  bead,  which  is  yellow  while  hot,  but 
.  colorless  when  col<I.     With  biphnsphale  of  soda,  in 
.thle  excess,  it  melts  into  n  colorless  bend,  leaving  a 
lelfton.     With  carbonate  of  soda  it  froths  and  forms 
E  head,  having  a  shnde  of  reddish-blue, 
ura  in  considerable  quantities  in  veins  in  a  greenstone 
uaied  near  Kilsyth,  and  not  far  from  the  banks  of  the 
nd  Clyde  Canal,  Scotland ;  also  in  the  neighborhood 
jurgh,  where  it  was  discovered  by  Lord  Greenock. 

TERSILICATE  OF  LIME." 
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easily  frangible;  its  behaviour,  BB,  is  similar  to  that  of  table 
spar ;  on  the  edges  it  fuses  with  difficulty  into  a  semi-transpa- 
rent glass ;  with  borax  it  fuses  easily,  and  forms  an  amethyst- 
colored  glass. 

It  occurs  in  transition  limestone  at  Gjellebak,  not  far  from 
Christiania'in  Norway.  It  had  been  mistaken  for  tremolite 
until  Hisinger  pointed  out  its  true  nature. 

GISMONDINE. 

Abnzite,  Broceki,    Zeagonito,  QitmondL    Gitmondine,  L.    Abrozite  Koophone  Spar, 

SkepartL    Spatum  Volcanicam,  D. 

Silica. 57-45 41-4 

Lime 35-30 48-6 

Mafnesia 9-56 1-5 

Oxidnofiron 3-00 2-5 

Oxide  of  maofaneie 0-50 0*0 

96-17  Viviani.  96-5  Carpi. 

From  the  last  analysis  Dr.  Thomson  observes  that  it  may 
prove  a  sesquisilicate  of  lime,  admitting  the  alumina,  magne- 
sia, and  iron  as  accidental ;  but  a  more  accurate  analysis  is 
necessary,  in  order  to  establish  its  chemical  constitution  in  a 
satisfactory  manner. 

Sp.  Gr.  2  16  — 2  2.     H.=z70  — 7-5. 

Primary  form,  a  right  square  prism ;  secondary,  the  same, 
surmounted  by  four-sided  pyramids. 


P  on  F 122®  68' 

F  on  P" 85    40 


Occurs  in  white  translucent  crystals,  having  an  adamantine 
lustre,  and  presenting  an  imperfect  cleavage  parallel  to  n. 
Fracture  conchoidal.  BB,  it  phosphoresces,  and  becomes 
friable,  but  does  not  melt.  It  gelatinizes  in  acids  without 
effervescence. 

This  species  occurs  at  Capo  di  Bove,  near  Rome,  coating 
the  cavities  of  ancient  lava,  along  with  other  volcanic  minerals. 

AUGITE.    PYROXENE.* 

Atfgit,  W.    Pyroxene,  H.    Paratomou*  Ausjiie  Spar,  M.    Aogitai  Diatomua,  D. 

Combination  of  silica,  lime,  protoxide  of  iron,  and  sometimes 
manganese  and  alumina. 

•  AofilA,  fiom  the  tSreek,  splendor,  in  allotion  to  the  brilliancy  of  ita  crystals ;  Pyrox- 
ene, ugmfjing  afveei  ia  Um  domaio  offire  — ooaltered  bj  heat. 


UtTBT  XINEKAI^. 


JUillj  will  of  black  and  green  varieties. 

AvI.  Orcn.  Ohb. 

Tnhart.  Nun  Yorii.  IMmuIU. 

MM^...^. SS^. S91H H-oe 

k^... W-IS a»33 S>^ 

KuMnhiTinM IT3B. IS  as IIM9 

I>>PMH 4« 0-73 11-49 


nke,Ai(K« 


WKtlKoH.  ES-IBBocbiultic.flfrauBnuliiu 

Analyses  of  white  augiie. 


P>nnideof 


These  nnalyses,  divided  by  the  atomic  weights,  will  show 
the  mineral  lo  consist  of  bisilicates  of  lime,  magnesia,  and 
iron.     Formula:  CalS^+fMg+FjS^. 

Dr.  Thomson  has  separated  common  white  augile  from  the 
dark  varieties,  and  described  it  as  a  distinct  species,  under 
which  are  included  one  or  two  of  the  varieties  described  in  the 
present  connection.  Regarding  the  oxides  of  iron  and  man- 
ganese as  accidentul,  they  give  a  formula  (CalSH-MgS^)  which 
slightly  diSers  from  that  of  the  pyroxenes;  but  as  all  the  other 
characters  are  common  to  hath,  it  does  not  seem  absolutely 
necessary  that  we  should  maintain  the  distinction.  In  all  the 
analyses  given,  both  of  white  augite  and  the  dark  varieties, 
there  is  a  very  close  agreement  in  atomic  constitution,  the 
atoms  of  silica  being  almost  exactly  double  those  of  the  bases, 
showing  the  mineral  lo  consist  of  bisilicates.  But  the  atoms 
of  the  bases  vary  among  each  other,  owing  to  their  well-known 
isomorphic  nature,  one  replacing  another  without  any  alterntton 
in  the  crystalline  form  of  the  mineral :  whence  the  numerous 


I  rmlil.  (nnlnod  liy  CiH 
.  leO.    Vg|.  lilt.,  p.  3T0. 
•n  iintatonip,  rnon  Dr(«t«,  Fi 
an  Finlin.l  ».'»  finni  diTxrsn 
.    Tbv;  bclmpnl  to  the  vuiei 
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rarieties  depending  principally  on  color  and  the  variable  pro- 
portions of  iron  and  manganese.  Beudant  ( Traiti,  t.  ii.,  p.  225) 
regards  the  mineral  as  a  simple  bisilicate  of  lime  and  iron, 
and  makes  hedenbergite  (variety  sixth),  —  in  which  the  mag- 
nesia is  nearly  replaced  by  protoxide  of  iron,  and  the  iron  and 
lime  are  present  in  nearly  equal  atoms  —  the  true  type  of  the 
species.  Calculating  from  the  last  two  analyses  here  given, 
of  the  dark  colored  varieties,  we  shall  have  almost  precisely 
the  same  result.* 

Augite {occurs  crystallized,  also  in  grains,  and  amorphous; 
the  crystals  generally  small,  and  often  hemitrope  or  macled. 
Its  color  is  white,  green,  brown,  or  brownish-black,  sometimes 
black;  with  vitreous  or  resinous  lustre,  and  opake;  fracture 
conchoidal,  uneven.  It  cleaves  parallel  to  the  sides  of  an  ob- 
lique rhombic  prism  of  87^  5',  and  92**  55',  as  determined  by 
the  reflecting  goniometer,  which  therefore  is  its  primary  form. 
B  B,  it  fuses,  emits  a  few  bubbles,  and  finally  yields  a  glassy 
globule,  more  or  less  tinged  by  iron ;  it  is  readily  soluble  with 
borax.  Several  varieties  of  augite  have  been  obtained  artifi- 
cially by  means  of  fusion ;  and  they  are  frequently  met  with 
among  the  iron  slags  of  Sweden.  All  varieties  of  this  mineral 
seem  to  owe  their  peculiarities  to  the  isomorphous  nature  of 
iron  and  some  of  the  other  substances  that  enter  into  its  com- 
position, and  replace  each  other,  without  producing  any 
change  in  the  crystalline  form  of  the  species ;  and  probably 
to  no  one  variety  is  this  remark  more  applicable  than  to  JeP> 
fersonite,  the  variety  next  to  be  described. 


*  Tlie  formala  given  on  the  oppoiite  pece  applies  only  to  the  dark  colored  Tarietiei  of 
hi*  mineral,  and  shookl  baire  preceded  the  anal jeei  of  white  aoftte,  of  which  another 
ormola  it  f  iron. 

7 
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M  ™  M' 87=  5' 

Pon/l  .  .  .  .  UeoiS- 

MorM'onP  .  .100  10 

e  I  on  i!  1.  ...  120   38 

h.  .  .133  33 

e  1  on  ft 138    48 

(Zones.  ...  164    on 

gl.  .122  15 

/lon/1 131    90 

,2.  .1«25 

glongl  ....   120    33 

ff3.   .155  33 

flOH^l ISO     18 

e2.  .132  00 

|30Qg3 97    10 

h     one!.  ...  106    20 

M'  Ob  ft 136  le 

P    OD  & 106  IS 

P    on   P  made  IIS    SO 

el.  .  .  .ISO    2 

i  2m  i  3.  ...  169    60 

tS.  .  .  .13130 

Augitc  is  a  comnioo  volcanic 

production;  but  that  it  existed 

ior  lo  il9  matrix  being  subje 

ted  to  volcanic  action,  there  is 

no  doubt.  The  debris  of  (he  Monte  Rossi  on  Etna  is  full  of 
detached  crystals  of  black  augUe;  and  in  the  volcanic  regions 
of  Vesuvius,  Stromboli,  Auvergne,  Teneriffe,  and  Bourbon, 
they  are  also  of  Trefiuent  occurrence.  Augiie  is  likewise  met 
with,  imbedded  in  basalt,  at  Aussig  and  Toplitz  in  Bohemia; 
in  Hutigary,  Transylvania,  Uessia,  and  elsewhere  on  the  con- 
tinenti  occasionally  also  in  primitive  rocks,  as  in  Greenland, 
and  in  the  iron  mines  of  Arendal  in  Norway.  The  crystals  met 
with  in  basalt  are  generally  larger  than  those  found  in  lava. 

Remarkably  beautiful  crystals  of  augite  have  been  found  at 
Bytown,  Upper  Canada,  specimens  of  which  have  been  very 
generally  distributed  by  Professor  Holmes  of  Montreal,  to  whom 
we  are  much  indebted  for  our  knowledge  of  the  mineralogy  of 
the  Canadas.  The  crystals  (aametimes  an  inch  lu  diameter 
and  two  inches  long)  itre  disseminated  through  calcareous 
spar ;  they  present  white  slriaccd  faces,  and  are  oClen  semi- 
transparent.  Crystals  of  the  black  variety  occur  abundantly 
in  the  trap  of  Montreal  Mountain,  and  those  of  a  green  color 
at  Grenville,  Lower  Canada,  and  Perth,  Upper  Canada :  at  the 
latter  place  finely  crystallized  in  a  reddish  calc  spar. 

The  following  are  varieties  of  the  preceding  species: 

1.  Jeffeusonitf.,*  or  Polysiomous  Augiie  Spar,  Keating. 
Foliated  Pyroxene  of  Troosi.  Var.  Pyroxene.  —  Dana  and 
Shepard. 

This  mineral  was  discovered  by  Messrs.  Keating  and  Van- 
uxen  in  1S21,  and  has  been  described  by  these  geullemen  at 
length  in  vol.  ii.  of  the  Joar.  Acad.  Nat.  Sci.  PkUad.  From 
its  chemical  composition  and  other  characters,  they  came  to  the 
conclusion  that  it  was  a  new  species.  In  vol.  iji.  of  the  same 
journal.  Dr.  Trooslt  has  instituted  a  careful  comparison  between 
this  mineral  and  pyroxene,  as  to  its  crystalline  forms,  and 
shown  that  its  primary  crystal,  as  well  as  many  of  its  secondary 
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modificatioDs,  correspond  precisely  with  those  of  the  latter : 
and  it  b  now  usually  classed  as  a  variety  of  pyroxene  in  the 
systems.  The  editor  has  not  therefore  retained  it  in  the  pres- 
ent edition  of  this  work  as  a  distinct  species.  The  following 
is  the  analysis  of  Prof  Keating : 

Sitez 56H> 

I^ime 15*1 

Protoxidv  of  manganeM 13*5 

Peroxide  of  iron 10*0 

Oxide  of  sine 1*0 

Alumina SH) 

Loea  by  calcination 1*0 

The  formula  given  by  Keating^  and  which  we  obtain  by 
dividing  the  products  by  the  atomic  weights  —  leaving  out  the 
zinc  and  alumina  —  is  4CalSH-3MnS3+2FS''.*  It  will  be  ob- 
served that  protoxide  of  iron  is  replaced  by  protoxide  of  man- 
ganese. 

Sp.  Gr.  3-5.     H.  =  4-5. 

It  is  found  in  large  foliated  masses,  sometimes  a  foot  in 
length,  and  in  groups  of  large  and  well-defined  crystals,  from 
two  to  six  inches  in  diameter ;  usually  of  a  dark  olive-green 
color,  passing  into  brown ;  translucent  on  the  edges,  and  yield- 
ing to  mechanical  cleavage  in  three  directions,  parallel  with 
all  the  planes  of  an  oblique  rhombic  prism,  the  angles  of  which 
correspond  with  the  measurements  given  by  Haiiy  of  Pyroxene, 
which  also  presents  the  same  secondary  forms.  The  cleavage 
is  easily  obtained  parallel  to  the  base  and  two  sides  of  the  prism, 
but  the  third  cleavage  is  obtained  with  difficulty.  On  the  planes 
of  cleavage  the  lustre  is  semi-metallic ;  on  the  cross  fracture 
resinous.  B  B,  it  fuses  readily  into  a  black  globule,  but  does 
not  act  upon  the  magnet.  In  heated  muriatic  acid  a  portion 
is  dissolved.  It  occurs  with  franklinite,  garnet,  &c.,  at  Frank- 
lin, Sussex  County,  N.  J. 

2.  DiopsiDE.t    Diopsid,W.    Var  de  Pyroxene,  H.    Mussite, 

Alalite.   Union  of  silica,  lime,  magnesia,  and  a  little  protoxide  of 

iron.    The  Piedmontese  variety  contains  silica  57*5,  lime,  1 6*5, 

magnesia  18*5,  oxides  of  iron  and  manganese  6*0  —  Laugier. 

Sp.  Gr.  3'31.     Scarcely  scratches  glass. 

Diopside  occurs  in  prismatic  crystals,  which  are  colorless, 
or  green  of  various  shades ;  and  translucent  or  transparent. 
Their  primary  is  an  oblique  rhombic  prism,  of  the  same  form 
and  measurement  as  that  of  augite.  The  crystals  are  gene- 
rally striated  longitudinally,  have  a  shining  lustre,  and  may  be 
cleaved  parallel  with  the  planes  of  the  primary  prism.     B  B,  it 
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It  was  first  discovered  by  Bonvoiain,  in  vetus  traversing  ser- 
pentine, at  Ala  in  Piedmont  (Kence  Alaliie),  where  it  occura 
in  translucent  crystals,  accompanied  by  epidote,  hyacinth,  red 
garnet,  and  crystallized  green  i ale  ;  and  latterly  has  been  ob- 
tained in  large  individuals  and  crystalline  masses,  aometimesof 
a  fine  pistachio-green  color,  at  the  Kothenkopf  in  the  Zilter- 
thal,  Tyrol.  In  the  United  States  fine  crystals  of  this  variety 
have  been  found  in  the  limestone  tjuarries  uf  Bnlton,  Mass. 

3.  PvR«oM.  Fassaite."  Is  generally  of  adingy-green  color; 
assumes  nearly  the  same  crystalline  form,  and  readily  yields  lo 
mechanical  division  parallel  to  the  lateral  planes  of  a  prism  of 
the  same  measurements  as  that  of  augiie. 
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It  is  found  in  the  Talley  of  Fassa  in  the  Tyrol. 
4.  Sahlite.    Sahlit,  W.    Pyroxdne  laminaire  gris-Terdatre, 
H.     Malacolithe,  Bt«    Baikalite. 

Ftebad.  Siberia. 

SiUcft »0 M*83 44-0 

Lime 9(H> SM*76 90-0 

Ma^etk 19<) 18^ 30H> 

Oxide  of  iron  aodmangmneM  4*0 0*99 6<^ 

AJWUIUU ••••..*..••.•••••  3*0. .•••••.«••.  O^BOm •.••.••*•••  0^ 


9<H)VaiiqneUii.l00-41Booedorf.   lOOOLowits. 

Sp.  Gr.  3*256. 
Sahlite  occurs  in  prismatic  crystals  of  four  or  eight  sides, 
and  generally  with  inclined  summits ;  it  is  greenish-grey,  fee- 
bly translucent,  and  scarcely  hard  enough  to  scratch  glass.  It 
also  occurs  massive.  The  structure  is  lamellar,  with  joints 
parallel  to  the  planes  of  an  oblique  rhombic  prism,  of  the  same 
measurements  by  the  reflecting  goniometer  as  that  of  augite ; 
the  primary  form  of  the  two  substances  is  therefore  the  same, 
but  sahlite  readily  allows  of  mechanical  division  parallel  to  the 
oblique  terminal  planes  of  the  prism,  which  augite  rarely  does. 
B  B,  it  melts  per  se,  with  slight  effervescence,  into  a  translu- 
cent glass ;  and  is  soluble  in  borax,  salt  of  phosphorus,  and 
soda,  forming  with  them  a  clear  glass. 
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Sahlite  occurs  principally  in  the  silver  mines  of  Sahla*  in 
Sweden,  and  at  Arendal  in  Norway ;  the  variety  termed  Bot- 
kalite  is  found  in  granite  at  the  mouth  of  the  Sljumanka  River, 
which  falls  into  Lake  Baikal  in  Siberia. 

This  variety  has  many  localities  in  the  United  States :  as  at 
West  Haven,  Ct.,  Monroe,  N.  Y.,  and  Bolton,  Mass. 

5.  CoccoLiTE.  Kokkolith,  W.  Pyroxene  granuliforme^ 
H.  Consists  of  50  silica,  1*5  alumina,  24  lime,  10  magnesia, 
7  oxide  of  iron,  and  3  oxide  of  manganese.  —  VanqueKn, 

A  specimen  of  American  coccolite,  analyzed  by  Seybert, 
gave  as  follows : 

•  Whence  Sahlite. 


Biji  Sejbtn. 

It  presEDlB  various  shades  of  green  and  bluish  green,  and 
occura  iti  email  translucent  masses  or  grains  •  of  irregular 
shapes,  which  are  very  Elighlly  coherent,  but  sufficiently  hard  to 
scratch  glass  i  structure  lamellar  and  lustre  vitreous.  It  oc- 
curs principally  in  the  iron  mines  of  Areuilal  in  Norway.  In 
the  United  States,  of  a  6ne  green  color,  with  garnet  and  tabu- 
lar spar,  at  Williamsborough,  N.  Y,  Also  in  large  masses  at 
Boonville,  N.  Y.,  and  abundantly  at  Rogers  Rock,  Lake  George, 
imbedded  in  felspar,  and  asdociated  with  sphene  and  plumbago. 

6.  HEOBNaeaoiTR  is  a  variety  from  Tunaberg  in  Sweden, 
the  analysis  of  which,  by  Rose,  gave  silica  49.01.  lime  20-87, 
protoxide  of  iron  26-08,  magnesia  and  protoxide  of  manganese 
2-9S.  It  is  named  in  honor  of  the  chemist  Hedenberg,  and 
Beudant  makes  it  the  name  of  a  distinct  species,  under  which 
he  includes  several  varieties.  It  is  a  lime-iron  augite,  and 
agrees  in  composition  with  the  specimen  from  one  of  the 
Azores,  the  analysis  of  which  is  given  on  p.  7'2 ;  and  also  with 
that  analyzed  by  Berzelius,  next  recorded  on  the  same  page. 

7.  Rensbei.aeieite.'I'  This  name  has  been  given  by  Prof. 
Emmons  to  a  variety  of  pyroxene  found  in  the  northern  part  of 
New  York.  Hardness  3  5  to  4 ;  specific  gravity  2  874.  The 
crystalline  form  under  which  it  appears  is  an  oblique  rhombic 
prism  of  the  same  measurement  as  pyroxene.  Cleavage,  or 
natural  joints,  parallel  to  the  terminal  planes.  The  weathered 
surface  is  softer  than  the  interior,  and  is  easily  cut  with  a  knife. 
Color  usually  grey,  with  shades  of  red,  green,  yellow,  bui 
sometimes  nearly  black.  Structure  compact,  slightly  crystal- 
line, though  the  individuals  are  not  perfectly  developed.  Dis- 
tinct crystals  of  a  reddish  hue  occur  singly  in  granular  carbon- 
ate of  lime.  Fracture  uneven  ;  individuals  strongly  coherent ; 
B  B,  whitens  and  fuses  with  difficulty  into  a  white  enamel.  It 
occurs  in  primitive  limestone,  in  extensive  masses,  at  Hermon, 
Gouverneur,  and  Canton.  By  some  the  mineral  has  been  re- 
ferred to  steatite  and  soapstone.  It  seems  to  have  the  charac- 
ter of  a  rock  as  well  as  a  simple  mineral.  It  has  not  been  an- 
alyzed. 


,  ,itniCfii<( 
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Sp.  Gr.  3-6.     H.  5-5  — 6-0. 


Sometimes  the  Tacea  marked  M  are  wanting.  Color  dark- 
green  iah- black  ;  the  splinters  faintly  translucent,  and  appearing 
green  perpendicular  to  P,  brown  parallel  Co  it.  Lustre  vitre- 
0U3.  Surface  brilliant.  Cleavage  perfect  pHTallel  to  P,  leas 
so  to  T.  Fracture  imperfect  conchoidal.  Frimar;  form  as 
given  by  Brook,  a  doubly  oblique  prism. 

B  B  it  fuses  on  the  surface  into  a  black  enamel,  and  with 
boraK  gives  a  transparent  amethystine  colored  globule,  which 
in  the  reducing  flame  becomes  bluish-green. 

Babingtonite  resembles  certain  dark-colored  varieties  of 
augite,  from  which  it  was  first  distinguished  by  Levy.  Acord> 
ing  to  Children,  it  is  composed  of  silica,  iron,  manganese,  and 
lime,  with  a  trace  of  titanium;  but  it  would  seem  that  no  one 
has  had  a  sufficient  quantity  of  the  mineral  for  a  thorough 
analysis.  It  occurs  in  very  distinct  crystals  at  Arendal  in 
Norway,  associated  with  epidote  and  massive  garnet ;  and  in  the 
Shetland  Isles  imbedded  in  white  quartz. 

The  only  locality  of  this  species  in  the  United  Stales,  is  at 
Charlestown,  Mass.,  in  the  sienite  containing  prehnite,  cha- 
basie,  &c.,  where  it  was  first  observed  by  Prof  Nuttall. 


BtjbfiliUarciiK 


tiOufcri.    BajrlHititaiCak 


This  mineral  has  been  analyzed  both  by  Mr.  Clemson  and 
Dr.  Thomson,  but  with  results  so  different  that  we  shall  not 
record  its  atomic  constitution,  until  we  have  the  analysis  of  ■ 
more  purely  crystallized  specimen.  It  is  poesible,  however, 
that  the  specimen  sent  to  Dr.  Thomson,  was  not  so  pure  as 
the  one  taken  immediately  from  the  locality,  and  placed  in  Mr. 
Clemson's  hands  expressly  for  analysis. 


lUfanii 

Witac S-ao. 44S 

FoiOMtellnm (KW A-M 

Zlroonla <HM 9-OS 
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Pliwrk  Aoid Q-W 0-90 

9e-»  ClemKin.*    i»^Tbomioii.( 

Sp.  gr.  3.07  to  310.  H  =  40  to  4.5 
Color  copper-red,  reddish  brown,  yellowish  brown,  and 
reddish  while.  Streak  yellowish  grey.  Occurs  in  masses 
which  are  imperfeclly  crystallized,  or  present  a  folialed  struc- 
ture. Primary  form  an  oblique  rhombic  prism,  M  or  M'  about 
1)4°.  Cleavage,  according  to  Breithaupt,  parallel  with  planes 
tangent  lo  the  angles  of  the  base,  perfect;  and  very  imperfect, 
parallel  with  the  primary  planes.  Lustre  rnetallic  pearly, 
opake  to  translucent;  its  thin  lamina;  sometimes  transparent. 
Alone  B  B  infusible,  but  with  carbonate  of  soda  and  borax 
it  melts  into  a  transparent  while  pearl.  Reduced  to  an  impal- 
pable powder,  Clemson  observed,  that  it  was  attacked  by 
acetic,  nitric,  muriatic  and  sulphuric  acids. 

It  bears  some  resemblance  to  bronzite  as  well  as  to  some 
varieties  of  mica,  but  from  the  former  it  differs  entirely  in 
chemical  composition,  and  it  is  distinguished  from  the  latter 
by  its  difficult  separation  into  lamins,  and  by  its  want  of  flexi- 
bility, lis  hardness  also  exceeds  ihat  of  mica.  lis  only  local- 
ity is  Orange  county.  N.  Y.,  near  the  village  of  Amity,  where 
it  occurs  both  in  serpentine  and  white  limestone.  It  is  asso- 
ciated with  spinelle,  and  several  other  crystalline  minerals. 
Dr.  Horton  remarks  that  it  sometimes  so  completely  and  uni- 
formly invests  the  larger  spinells  as  to  lead  at  first  sight  to  the 
impression  that  ihey  are  real  octahedrons  of  Ciinlonite.  Crys- 
tals have  been  observed  by  hira  modified  both  on  the  terminal 
and  lateral  edges  of  the  primary,  but  their  exact  relations  to 
these  planes  have  not  been  ascertained.! 

BtICKLANDITE.5 

Drataak  Anglta  Spai,  Ai^     Bucklanditc, /.ng.     Aagilui  DtiUhuDi.  D. 

sp.  Gr.  3  94.     Harder  than  augite. 
Primary  form  an  oblique  rhombic  prism  of  100°  20'  and  70°  40". 

■  Atn.  Jssr.  eTBci.,  toI,  »i>.,  p.  ITl.  |  tbid.,  tol.  mi.,  p.  173. 

nnUd.     tl  (aima  •oaKirbnl  douhlVul  which  of  tho  nwiwi  Ipplif  J  Id  Uiii  minenl,  ■■  nlli- 
iuta])r  10  prsiiiJ.     I  concur  in  Iho  apinion  oC  Prof.  BihIi,  Ihai  iKs  BmBO  arif iMjl)r  fivu 
lo  it  by  1u  duKoisnin  iliouid  cliioi  tbs  profoKiico,  ud  Iwn  innnad  U  u  UUUODtu. 
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Mod  M 70    40 
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Leyy. 


Color  dark  brown,  nearly  black,  or  velvet  black.  Opake. 
Lustre  vitreous.  Cleavage  not  observable.  Fracture  uneven. 
According  to  Rose,  it  is  completely  soluble  in  muriatic  acid. 

This  very  rare  mineral  bears  much  general  resemblance  to 
augite.  It  was  distinguished  and  described  by  Levy,  to  whom 
we  are  indebted  for  the  above  measurements.  It  occurs  at 
Arendal  in  Norway,  with  black  hornblende,  felspar,  and  apa- 
tite ;  and  in  minute  brilliant  crystals  in  lava,  at  the  lake  of 
Laach  on  the  Rhine,  (Allan* s  Manual,)  Also  imbedded  in 
the  granite  of  Werchoturgi  in  the  Urals. 


AMPHIBOLE.*    HORNBLENDE. 

Uornbtonde,  W.    Var.  da  Amphibole,  H.    Hemi-priimatic  Augite  Spar,  M.    Augitoa 

f  rotnufl,  D. 

This  mineral  occurs  crystallized,  massive,  and  slaty.  It  is 
composed  essentially  of  silica  (partly  replaced  by  alumina,) 
magnesia,  and  lime. 

BUuky  Pargaa.  Deep  Orem^  Aker. 

Silica 45-69 47-21 

Li  me 13-85 12-73 

I»rotox.  of  Iron 7-3a 2-98 

Proiox.of Manganeie....  (H22 0-57 

Alumina. l'i-I8 13.94 

Fluoric  Acid 1-50 0-90 

99-53  Bonsdorff.  99-49  Bouadorff. 

Dr.  Thomson  is  disposed  to  regard  white  tremolite  (amphi- 
bole blanc  of  Haiiy)  as  exhibiting  this  species  in  its  purest 
form ;  and  from  the  mean  of  several  accurate  analyses  by 
Bonsdorf,  rejecting  a  small  portion  of  alumine,  iron  and  man- 
ganese as  accidental,  he  obtains  this  formula,  CalS^+3MgS^, 
which  is  the  same  as  that  given  by  Beudant.t  Adopting  this 
formula,  we  have  only  to  suppose  the  dark  colored  varieties, 

*  Named  by  HaU?  from  a/((f)f/9aAo(,  ambi^ouf,  becaoae  it  waa  confounded  wiUi 
temrmUinu,  Under  the  term  amphibole  Haiiy  included  leTeral  minerals  which  Werner 
had  deacribed  aa  distinct  species,  but  which  possess  the  same  crystalline  form,  difleiw 
ing  like  the  camets  in  the  proportions  of  their  chemical  constituents,  as  well  as  in  color, 
kardMaa,  and  apecific  grarity.    They  are  thus  treated  of  in  thia  work.    [Am.  £o.] 

t  See  Uie  two  fixat  analyaea  bj  Booadorff  under  tremolite,  p.  84,  of  this  work. 


EAUTEX   UINEKALS. 

Bs  the  two  above-meDtioned,  to  be  composed  of  white  tremo- 
lite  mixed  with  variable  proportiona  of  foreign  raatier. 
Sp.  Gr.  3-0  lo  31.     H  =  50  —  60. 

Crystallized  Horncbhndt  \s  found  in  prismatic  crystals, 
jally  iaolaied,  but  more  often  confusedly  aggregated, 
and  frequently  macled.  The  crystnls  cleave  readily  and  with 
brilliant  surfHces  pnrallel  to  the  sides  of  a  rhombic  prism  of 
124°  30"  and  55°  30'  by  the  reflecting  goniometer,  but  not 
parallel  to  the  terminal  planes,  which  are  assumed  to  be  ob- 
lique to  the  axis  of  the  prism  ;  and  hence  the  primary  crystal 
is  an  obliigne  rhombic  prism,  the  declination  of  the  terminal 
planes  being  from  one  obtuse  angle  of  the  prism  lo  the  other. 
Color  dark  bottle-green  or  brown  iah-green,  or  brown  approach- 
ing lo  black,  but,  when  pulverized,  of  a  greenish-grey :  lustre 
vitreous ;  yields  preliy  easily  to  the  knife ;  opoke,  or  present- 
ing on  the  thinnest  edges  a  fine  red  color  hy  transmitted 
light;  when  massive,  tough,  and  dilhcultly  frangible.  The 
black  rarielics  invariably  contain  more  iron  than  those  of  a 
lighter  color,  as  may  be  ascertained  by  bringing  them  in  con> 
tact  with  the  magnetic  needle;  some  of  them  have  been  found 
to  contain  about  nineteen  per  cent.  Dark-green  lamellar 
hornblende  fuses  alone  fi  B,  with  eServesceuce  and  intumes- 
cence, into  a  black  brilliant  glass.  It  affords  with  borax  a 
transparent  globule,  and  with  salt  of  phosphorus  a  glass  which 
becomes  opaline  on  cooling. 

The  appellation  of  Bns/rlCic  has  been  given  particularly  to 
those  cteavable  and  highly  crystalline  black  hornblendes  which 
occur  in  basnllic  and  amyjdaloidal  rocks.  That  of  Cai  '  '' ' ' 
applies  to  one  of  a  green  color  from  the  Snu  AIpe  i 
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Massive  Hornblende  has  a  crystalline  stracture,  consisting 
of  minute  and  often  of  long  crystals  intersecting  each  other, 
sometimes  confusedly  radiating.  Superficially  it  frequently 
asBumes  a  ferruginous  brown  from  decomposition;  is  very 
lOHgh,  and  difficult  to  break. 

Hambiende'slate,  Hornblende  Schiefer,  W.  Is  commonly 
of  a  greenish-black  color ;  and,  except  that  it  has  a  slaty  or 
schistose  structure,  agrees  in  all  its  characters  with  the  mam 
sire. 

Hornblende  is  a  very  abundant  mineral,  being  an  essential 
ingredient  of  syenite  and  greenstone ;  and  occurring  frequently 
in  granite,  gneiss,  basalt,  and  la?a.  It  is  therefore  found  in 
almost  every  country,  but  more  particularly  in  the  repositories 
of  magnetic  iron  at  Arendal,  and  other  mining  districts  of 
Norway  and  Sweden ;  in  large,  frequently  hemitrope  crystals, 
in  amygdaloid,  near  Teising  and  Toplitz,  in  Bohemia;  in 
crystals  occupying  the  drusy  cavities  of  Vesuvian  minerals; 
and  in  Greenland  of  a  peculiar  asparagus-green  color.  Mas- 
sive hornblende  is  met  with  on  the  Sau  Alpe  in  Carinthia,  and 
in  several  parts  of  Saxony ;  while  hornblende-slate  forms  beds 
in  gneiss,  mica-schiste,  and  other  primitive  rocks. 

This  mineral  has  numerous  localities  in  the  United  States, 
a  few  only  of  the  most  important  of  which  will  be  given.  At 
Edenville,  N.  Y.,  highly  brilliant  crystals  of  a  hair-brown  color, 
occur  in  limestone ;  also  at  Amity,  reddish-brown  crystals  ten 
inches  in  diameter;  and  at  Gouverneur,  same  state,  beauti- 
fully perfect  crystals  of  a  dark  green  color,  three  inches  in 
diameter,  associated  with  crystallized  felspar  and  phosphate 
of  lime.  At  Franconia,  N.  H.,  the  crystals  in  long  slender 
prisms  penetrating  chlorite  and  magnetic  iron  ore,  are  of  a 
brilliant  black  color,  and  truncated  on  their  acute  lateral 
edges.     At  Chester,  Mass.,  with  their  obtuse  edges  truncated. 

The  following  are  the  varieties  of  the  present  species : 

1.  Pargasite.  Composed,  according  to  the  analysis  of  two 
able  chemists,  of 


Silica 46-96 51-75 

Magnesia IS-O.*) 18  97 

Limo  13-96 in-04 

A  lumina  1 1-48 10'93 

Protoxide  of  iroa    ....  3-48 3*97 

Protoxide  of  manganeie  0*36 

Fluoric  acid. 1-60 

WBiex 0-61 


I  1-83 


97.31  Bontdorf.        97*49  Gmelin. 


It  occurs  disseminated  in  somewhat  round  semi-crystalline 
masses,  and  in  six-sided  crystals  with  diedral  summits.  It 
yields  to  cleavage  parallel  to  the  lateral  plane  of  a  rhombic 
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prism  of  the  same  measurements  as  the  oblique  rhombic 
priem  of  hornblende  i  but  not  parallel  lo  (he  terminal  planes. 
C<Jor,  however,  ia  the  principal  difference  between  hornblende 
and  pargaaite,  ihe  latter  being  somewhat  translucent,  and  of  a 
lighter  green,  or  more  generally  of  a  bottle-green  hue.  It  is 
harder  than  flunr,  but  is  scratched  by  quartz.  Specific  gra»ily 
31 1.  Its  comportment,  B  B,  is  the  same  as  black  crystallized 
hornblende,  except  that  llie  glass  is  less  colored. 

W  on  M' 124  SO" 


ongorM'oDg-  .  .  .    eS4a 

ok 105  3> 

■og 1«  64 

It  is  found  at  Pargae,*  near  Abo,  in  Finland,  in  cdeveous 
spar. 

In  the  United  States,  at  Aalwcrp,  N.  Y.,  and  at  Bolton 
Mass.,  in  limestone. 

2.  TnEMOLiTE.t  Tremoliih,  W.  Var.  de  Amphibole,  H. 
Tremolite,  Br.     GrammatUe,  Bt.     Common  Tremolite,  J. 

Combinatimi  of  silica,  magnesia,  and  lime. 

[uGuhJD.        r>(Iwi>«  Piblim.       Aim.  CiiUwa. 


....(lO'Si 

^3" 

a^M- s 

SHI&  Bnudoiff.  100.01  BoudortT.    SSMB  BmaiatlL  IWHM  BmL 

Specific  gravity,  2-9  — 31. 
Its  color  is  white,  occasionally  grey  with  a  greenish,  blue- 
ish,  yellowish,  or  reddish  linge.  It  occurs  in  masses  composed 
of  delicate  crystalline  fibres,  which  sometimes  radiate;  and 
in  flat  deeply  striated  four,  six,  or  eight-sided  prisms,  termi- 
nated, though  rarely,  by  diedral  summits.  It  cleaves  with 
brilliant  surfaces  parallel  to  the  sides  of  a  rhombic  prism  of 
the  same  measuremeut  as  that  of  horneblende ;  its  crystals 
often  exhibit  the  appearance  of  fissures  which  are  oblique 
to  the  axis  of  the  prism.  Semt-transparent  or  translucent, 
and  hard  enough  lo  scratch  glass,  but  very  brittle;  it  be- 
comes phosphorescent  both  by  heat  and  friction.  B  B,  it 
fuses,  in  a  very  strong  heat,  into  an  almost  npake  greyish- 
white  mass.    With  borax  forms  a  transparent  colorless  globule. 
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Asbestiform  Tremolite,  occurs  in  masses  consisting  of  fa^ 
ciculated  groups  of  minute  diverging,  occasionally  radiating 
fibres;  its  fracture  exposes  a  delicately  fibrous  texture,  with 
a  glistening  pearly  or  silky  lustre.  It  becomes  phosphores- 
cent by  friction,  which  is  not  the  case  with  common  asbes- 
tus,  a  mineral  it  otherwise  much  resembles.  B  B,  fragments 
bubble  and  fuse  with  great  difficulty  into  a  vitreous  mass. 

Tremolite  occurs  in  dolomite,  at  St.  Gothard  in  Switzer- 
land; at  Sebes  in  Transylvania;  in  Corsica  in  talc;  near 
Nantes  in  granite  abounding  in  felspar;  the  fibrous  variety 
occurs  snow-white  and  translucent  in  a  bed  of  limestone  at 
Gulsjo  in  Sweden ;  in^  Scotland,  in  primitive  limestone  in 
Aberdeenshire  and  lona,  and  in  the  marble  of  Glen  Tilt. 
Asbestiform  tremolite  forms  masses  of  thin  capillary  crystals 
in  Switzerland,  the  Tyrol,  the  Bannat,  and  other  places; 
some  beautiful  specimens  are  met  with  at  St.  Gothard  in 
dark-green  groups.  In  the  United  States  this  variety  is  com- 
mon in  all  the  dolomite  and  granular  limestone  of  the  coun- 
try, but  the  dolomite  of  Connecticut  has  furnished  the  most 
interesting  specimens.  At  Canaan,  in  that  State,  they  appear 
in  flattened  crystals,  often  above  an  inch  long  and  three  quar* 
ters  of  an  inch  wide.  The  limestone  quarries  of  Bolton,  Mass.^ 
aflford  it  in  fibrous  masses  of  a  brownish  white  color.  It  occurs 
in  immense  quantities  at  Warren,  N.  H.,  forming  a  large  bed 
in  mica  slate. 

3.  Norwegian  Tremolite.  This  variety  is  found  on  the 
Isle  of  Tiotten,  near  Heligoland,  Norway.  It  agrees  in  crys- 
talline structure  with  common  tremolite,  but  it  appears  from 
the  analysis  of  Retzius  to  contain  more  silica,  and  to  have 
a  large  portion  of  its  magnesia  replaced  by  lime. 

Calamite.^  It  occurs  in  rhombic  prisms  of  a  light  aspar- 
agus-green color,  translucent,  striated  longitudinally,  and 
yielding  to  mechanical  division  readily,  parallel  to  the  sides  of 
a  rhombic  prism  of  the  same  measurements  as  that  of  horn- 
blende.   This  mineral  is  soil;  in  form  it  resembles  tremolite. 

It  occurs  imbedded  in  serpentine  with  magnetic  iron  and 
calcareous  spar,  at  Normark  in  Sweden. 

4.  AcTYNOLiTE.  Strahlsteiu,  W.  Var.  de  Amphibole,  H. 
This  mineral  is  green,  of  different  hues,  sometimes  almost 
black,  more  or  less  translucent,  and  by  reflected  light  yellow- 
ish or  brownish.  It  may  be  divided  into  three  varieties,  — 
crystallized,  asbestiform,  and  glassy. 

Combination  of  silica,  magnesia,  protoxide  of  iron,  and  lime. 


*  CAlamite  (  tal— mi  (LtU),  a  reed ;  fhnn  the  tppevanM  of  Ita  erjitaL 
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Crystallized  Aclyniililc  generally  occurs  in  acicular  bexa- 
hedral  prisms,  which  are  not  regularly  terminated,  but  which 
yield  by  mechanical  division  a  prism  of  the  same  measure- 
meats  as  that  of  common  hornblende.  It  has  a  shining  lustre, 
and  is  translucent  or  transparent.  Occasionally  il  appears  in 
fine  fibres  having  a  silky  lustre,  and  sometimes  disposed  JQ  a 
radiating  form*.  It  is  hard  enough  to  scratch  glass.  Per  se 
It  fuses,  after  becoming  white,  into  an  opake  yellowish  or 
brownish  colored  glass. 

Asbesliform  Acti/nolite  presents  a  green,  greenish-grey,  or 
browoish-green  color;  and  occurs  both  massive,  and  in  capil- 
Iwy  crystnlB  which  are  elastic.  The  crystals  are  sometimes 
disposed  in  wedge-shaped  masses,  or  in  radii  promiscuously 
aggregated;  they  arc  opake  or  slightly  translucent  on  the 
edges.  It  melts  B  B  into  a  yellowish-brown  opake  glass.  The 
Bt/isaUU  ofSaussure  appears,  from  its  analysis  and  principal 
characters,  to  be  the  same  mineral. 

Glassy  Ac.li/noUle  differs  from  the  preceding  in  possessing 


an  external  |i 

in  being  translucent  and  brittli 
Aclynolite  is  chiefly  found 


oing  to  pearly;  and 


itive  rocks;  as  gneiss, 
long  six-sided  prisms, 
imbedded  in  white  laic,  dL  Greiner  in  the  Zillerlhal,  Tyrol; 
St  St.  Golhard  :  near  Salsburg;  in  Norway;  and  in  Piedmont. 
In  Britain,  it  has  been  noticed  in  the  copper  veins  of  the 
Maudlin  mine,  near  Lostwithiel  in  Cornwall;  in  Glen  Elg, 
Inverness-shire ;  in  Skye,  and  elsewhere,  in  small  quantities. 
In  the  United  Stales  very  beautiful  and  abundant,  of  a  leek 
green  color,  and  nearly  transparent  in  steatite  and  talc,  at 
Windham.  Vl.  Crystals  from  this  locality  in  the  form  of 
four-sided  prisms  were  obtained  by  Prof.  F.  Hall,  five  inches  in 
length  —usually  replaced.  A  delicately  acicular  variety  (Bys- 
solite)  is  occasionally  found  in  the  cavities  of  the  magnetic 
iron  ore  of  Franconia.  N.  !I.  A  glassy  variety  has  been 
found  at  Concord,  Delaware  county,  Penn.,  the  analysis  of 
which  by  Seybert  is  given  above. 
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5.  Of  AsBESTus  there  are  several  varieties,  which  generally 
present  a  fibrous  texture,  but  vary  in  respect  of  flexibility. 
The  fibres  have  not  yet  been  seen  in  any  very  determinate 
form,  but  Haiiy  regarded  some  which  fell  under  his  observa- 
tioD  as  rhombic  prisms.  Asbestus*  is  extremely  difficult  of 
fusion  in  the  mass. 

According  to  Dr.  Thomson,  its  varieties  contain  the  follow- 
ing proportions :  the  excess  being  owing  probably  to  the  for- 
mation of  a  double  salt  of  magnesia  during  the  analyses. 

WkUe  MmuUam  JMnmtdb 

JhiUaMUuu,  Rodtwood,  Leather^  C«rfc, 

Sardinia.  Tyrol.  Strontian.  Piedooot. 

Siliea iiS-Ql 54-9^ 57-65 57*75 

Ma«neiia S7-07 96*08 9.06 10-65 

Lima 14*63 0-00 lOHM) 14H)6 

Alumina... 1-83 1-64 9-50 1-96 

Protoxide  of  iron 6-59 13-60 5-80 18*90 

VITator 0-00 5-98 91-70 COO 

Protoxide  of  manganeae...  0-00 0-00 0-00 1-65 

105-95  100-58  106-71  105-35 

Amianthus.  Amianth,  W.  Asbeste  flexible,  H.  Amianthus 
occurs  in  long  and  extremely  slender  fibres,  longitudinally  co- 
hering with  each  other,  and  easily  separated ;  these  are  more 
or  less  flexible  and  ^elastic,  and  of  a  whitish,  greenish,  or  red- 
dish color.  It  is  somewhat  unctuous  to  the  touch ;  has  a  shfan- 
ing  or  silky  lustre ;  and  is  slightly  translucent.  In  mass  it 
fuses  though  with  difficulty  into  a  white  enamel ;  but  when  in 
single  fibres  it  melts  at  the  flame  of  a  candle. 

It  usually  occurs  in  serpentine;  and  is  found  in  the  Tareii- 
taise  in  Savoy,  in  the  longest  and  most  beautiful  fibres:  that 
of  Corsica  is  so  abundant  that  Dolomieu  used  it  for  packing 
his  minerals.  It  occurs  in  Dauphine,  and  at  St.  Gothard  in 
veins  in  mica-slate;  in  Saltzburg;  the  Tyrol;  St.  Keveme, 
in  Cornwall ;  Portsoy,  in  Aberdeenshire ;  and  in  the  Shetland 
Isles  of  Unst  and  Fetlar. 

Amianthus  was  woven  by  the  ancients  into  a  kind  of  cloth, 
in  which,  being  incombustible,  they  wrapped  the  bodies  of 
their  dead,  before  being  placed  on  the  funeral  pile,  that  their 
ashes  might  be  collected  free  from  admixture. 

Common  Asbestus,  Asbest.  dur,  H.  Common  asbestus  is 
much  heavier  than  the  preceding  variety,  its  specific  gravity  be- 
ing nearly  3'0.  It  occurs  in  masses  consisting  of  fibres  of  a 
dull  greenish  color,  with  occasionally  a  somewhat  pearly  lustre ; 
and  yields  splintery  fragments.  It  is  scarcely  or  not  at  all  flex- 
ible, and  thereby  is  distinguishable  from  amianthus.  It  is 
somewhat  unctuous  to  the  touch ;  and  is  easily  fusible  B  B 
into  a  slightly  greyish  enamel.     It  is  of  more  frequent  occur- 

*  Ita  name  !•  deriTtd  from  t  Greak  word  aigoifyiog  impariahaUa,  or,  MOOfdinf  to  mhm, 
iiDatauied,  ansoiled. 
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rence  than  amianthus;  is  usually  found  in  veins  in  serpentine ; 
and  is  met  with  in  Sweden,  Hungary,  Daiiphine,  the  Ural 
erpeiiiine  at  Porisoy,  in  Anglesey,  and 
at  the  Lizard  in  Cornwall.  The  various  furms  of  asbeslus  have 
numerous  localities  in  the  United  States,  as  in  the  serpentine 
ofNewbury,  and  Wesitield  Muss.,  in  the  rocks  containing  ao- 
thracLie,  Worcester,  Mass.;  in  the  serpentine  of  Kellyvale, 
Vt.,in  masses  which,  in  color  and  texture,  resemble  the  linest 
ODllon.    At  Bare  Hill,  in  Maryland,  it  also  occurs  in  serpentine. 

Mountain  Leather.  The  princip.il  diflerence  between  this 
and  the  foregoing  variety  appears  to  be  the  pnsilion  of  its 
fibres.  In  common  asbestus,  they  are  generally  even  and  par- 
allel; in  mountain  leather,  they  are  interwoven  or  iuterlnced. 
It  occurs  in  flexible  flat  pieces,  having  much  the  aspect  of 
leather ;  but  when  very  thin  has  been  termed  mountain  paper. 
It  is  commonly  of  a  whitish  or  yellowish  white  color,  and  is 
meagre  to  the  touch.  It  occurs  at  Strontian  in  Argyleshire, 
and  at  the  Lead  Hills  in  LRnark»hirc. 

Mountain  Cork.  Berg  Cork,  W.  Asbestetressfe,  H.  Rock 
Cork,  J.  Mountain  cork  has  a  fibrous  texture,  the  fibres  be- 
ing interlaced  so  intimnlely  as  not  to  be  recognizable,  or  capa- 
ble of  separation.  It  is  opake,  has  a  meagre  feel,  somewhat 
resembling  that  of  common  cork;  about  the  same  hardness; 
ia  aectile  like  that  sub^tlance;  rather  elastic,  and  swims  on 
water.  It  forms  veins  in  serpentine,  and  is  met  with  in  Nor- 
way, Sssony,  Spain,  &.c. ;  and  at  Portsoy  and  the  Lead  Hills 
in  Scoiland. 

Mounlain  Wood.  Berg-holz,  W.  Asbeste  Ligniforme,  H. 
Rock  Wood,  J.  Is  generally  of  a  brownish  color  and  massive, 
and  has  somewhat  the  asjiect  of  wood,  being  occasionally  so 
hard  and  compact  ns  to  resemble  petrified  wood.  It  breaks 
into  long  masses  in  the  direction  of  the  fibres,  which  are  some- 
times curved,  and  separable  with  ease.  It  is  opnke ;  the  fibres 
rarely  elastic.  It  is  fusible  into  a  black  slag;  and  is  about 
twice  the  weight  of  water.  !t  occurs  at  Schneeberg  near 
Sterzing  in  the  Tyrol,  with  asliestus  and  other  minerals;  in 
Dauphine;  Slyria;  and  at  Portsoy  in  Scotland. 

PYKAI-LOLITE.' 

Trnllluu  of  Mi^ni^iim,  T'tsin*.     Piiininiie  Tibular  Spur,  SIithtiL 

This  mineral  was  first  described  and  analyzed  by  Norden- 
nkidld,  who  found  it  to  consist  of  501^  silica,  23  38  mag- 
nesia, 558  lime,  0-99  peroxide  of  iron,  0-99  protoxide  ofmaii- 
ganeae,  358  water. 

If,  in  tUyaiwi  Ld  Uis  chaafm  of  cdIdt  i\  prwpu 
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Sp.  Gr.  2-55.     H.  =  3.5. 

Color  white,  inclining  to  greenish ;  lustre  doll,  sometimes 
slightly  resinous ;  streak  white ;  opake  in  the  mass,  but  when 
reduced  to  thin  laminae,  transparent.  If  thrown  in  the  state  of 
powder  upon  a  red-hot  iron,  it  gives  out  a  bright-bluish  phos- 
phorescence. B  B  it  first  becomes  blackish,  afterwards  white, 
and  the  edges  are  reduced  to  a  white  enamel ;  with  borax  it 
fuses  with  facility  into  a  diaphanous  glass. 

It  occurs  massive,  and  crystallized  in  prisms  which  are 
usually  an  inch  in  length.  It  offers  distinct  cleavages  parallel 
to  M  and  T,  of  a  doubly  oblique  prism ;  M  on  T  94''  36', 
P  on  T  80°.  One  of  the  acute  and  the  opposite  obtuse  ter- 
minal edges  of  the  prism  B  F,*  are  almost  always  replaced  by 
single  planes,  which  frequently  extend  over  the  whole  termi- 
nal plane  P,  forming  a  bihedral  summit  to  the  crystal,  and  in- 
clining upon  T,  at  an  angle  of  140°  49^  The  opposite  termi- 
nal edges,  C  D,  are  also  replaced  in  the  same  manner,  making 
an  angle  with  M  of  about  138°  30'.  The  face  T  is  consider- 
ably larger  than  the  face  M.  Sometimes  only  one  of  the 
obtuse  terminal  edges  is  replaced  by  a  single  plane. 

Pyrallolite  was  discovered  by  Count  Steinheil,  at  Storgood, 
in  the  parish  of  Pargas,  Finland,  in  calcareous  spar,  with 
augite,  felspar,  and  scapolite.  In  the  United  States,  accord- 
ing to  Prof.  Nuttall,  this  rare  mineral  occurs  at  Kingsbridge, 
N.  Y.,  in  granular  limestone,  and  at  Franklin,  N.  J.,  in  sien- 
ite.  In  the  former  editions  of  this  work,  this  substance  was 
comprehended  under  the  species  hornblende,  with  which  other 
systems  had  arranged  it ;  but  it  is  obviously  so  distinct  from 
that  mineral  in  some  of  its  characters,  particularly  in  its  chem- 
ical composition  and  crystalline  form,  that  the  editor  has 
coincided  with  several  others  in  designating  it  as  a  distinct 
species.  It  should  be  observed,  however,  that  Beudant  re- 
gards it  as  a  variety  of  talc. 

CANAANITE. 

Caoaanite,  S,  L,  Dana.    Massive  Scapolite,  or  Scapolite  Rock,  of  Pn^.  HiUhuA. 

This  substance  has  been  described  under  several  names,  as 
nephrite,  saussurite,  and  pyroxene.  Occurring  in  the  massive 
form,  and  never  crystallized,  its  character  has  necessarily  been 
rather  ambiguous,  though  Prof.  Hitchcock  has  compared  it 
with  scapolite,  and  finds  that  it  bears  a  close  resemblance  to  that 
mineral  in  several  of  its  properties,t  and  has  hence  very  prop- 

*  8««  fif.  of  double  oblique  prism,  p.  zi.  of  the  Introdoction. 

t  Final  Report  on  the  Geology  of  Massachusetts,  vol.  ii.,  p.  569:   and  First  Reiwrt 
(Beeood  Editioo),  1835,  p.  315.  ^ 
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erly  characlerizes  it  as  above.  But  it  has  since  been  analyzed 
by  S.  L.  Dann,  Esq.,  by  whoin  its  composition  has  been  shown 
to  diiTer  so  considerably  from  common  scnpolite  as  to  author- 
ize its  separation  into  a  distinct  species,  for  which  he  has  pro- 
posed *  the  name  derived  froni  the  place  where  it  was  tirsl  dia- 
covered.  Tbe  results  of  two  very  careful  analyses  gare  Mr. 
Dana, 


?Tf 

By  deducting  the  equivalent  of  lime  for  the  carbonic  acid, 
and  throwing  out  the  magnesia  with  the  carbonate  ol'  lime, 
which  belongs  to  the  dolomite  in  which  the  substance  occurs,  the 
constitution  ofthismineral,  as  atomically  expressed  by  Mr. Dana, 
is  I  atom  bisilicate  of  lime,  1  aiom  lersilicate  of  alumina,  and  I 
atom  silicate  ofprotoxide  of  iron.  Formula:  CalS*-l-AlS''+FS. 
Its  composition  thus  appears  different  from  that  of  any  other 
mineral  with  which  we  are  acquainted.  The  silicate  of  iron 
Mr.  Dana  is  rather  disposed  to  regard  as  accidental. 
Sp.  Gr.  3-07.     H.  about  6  5. 

As  described  by  Prof.  Hitchcock,  its  color  is  while,  grey,  or 
bluish-grey.  BB,  ils  behavior  is  exactly  like  that  of  crystal- 
lized scapolite,  melting  readily  with  intumescence  into  a  shining 
enamel.      It   sometimes  presents  ag^egaiions   of  imperfect 


s,  the  forms  of  which 
though  the  foliated 
cleavages  observed ;  some 
Canaanite  occurs  very 
according  to  the  observali 
repose  between  dolumitic 
lolly  ridges  of  mountains. 
omite  into  which  it  seems 
lite  ind  sugiie. 

BARSOWITE.t 

This  mineral  bears  some  near  resemblance  to  ihe  preceding, 
according  to  the  description  we  have  of  it.  Both  externally 
and  in  chemical  composition  it  also  resembles  scapolile,  but  is 


.pas 


mperfect  to  be  determin 

is  quite  obvious;    no  regular 

3  exhibits  a  splintery  fracture. 

msively  in  Canaan,  Cl.,  where, 

of  Prof.  Hitchcock,  it  seems  to 

and  mica  slale,  fortning 

often  intermixed  with  the  dol- 

3,  and  it  contains  both  trenio- 
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distinflruished  from  it  by  its  structure,  and  by  its  relations  to 
the  blowpipe  and  to  acids.     It  is  composed  of 

Silica 49(18 

Alumina :ia-76 

Lime 18-16 

lUO-OO 

Calculation  from  these  results  shows  the  mineral  to  consist 
of  I  atom  bisilicate  of  lime,  1  atom  silicate  of  alumina ;  or  it  diP* 
fers  from  Canaanite  in  containing  3  times  its  quantity  of  alu- 
mina, without  the  addition  of  any  iron.  It  may  thus  be  re- 
garded as  a  mixture  of  table  spar  (CalS^)  and  buchoizite  (AIS). 

Sp.  Gr.  2  740.     H.  z=  5-5. 

Color  snow-white;  occurs  massive,  and  in  granular  distinct 
concretions.  Lustre  of  the  granular  varieties  feebly  pearly ; 
the  compact  dull.  Fracture  splintery  or  imperfectly  foliated. 
Translucent  on  the  edges.  B  B,  it  melts  (but  only  on  the 
edges)  with  difficulty ;  with  borax  it  melts  slowly  and  calmly 
into  a  transparent  glass.  Pounded  and  heated  with  muriatic 
acid,  it  is  easily  decomposed,  and  forms  a  thick  jelly. 

It  has  been  found  only  in  loose  blocks,  sometimes  several 
cubic  feet  in  size,  in  the  gold  sand  of  Barsowskoj,  in  the  Ural 
Mountains.  Blue  crystals  of  corundum,  and  white  folia  of 
mica,  are  imbedded  in  it.  It  is  named  Barsowite  from  its  fre- 
quent occurrence  at  Barsowskoj. 

ARFWEDSONITE.     (Brooke,  Jlnnah  of  Pha.,  May,  1823. 
Peritomouf  Aogite-Spar,  M.    Augitos  Peritomui,  D. 

This  mineral  has  been  separated  from  hornblende  (of  which 
it  was  commonly  assumed  to  be  a  ferriferous  variety),  owing 
chiefly  to  the  measurements  which  its  cleavages  afford,  and  on 
account  of  its  inferior  hardness.  It  yields  to  cleavage  only 
parallel  to  the  lateral  planes  of  an  (oblique!)  rhombic  prism, 
M  on  M  123°  5«V,  the  measurements  of  those  of  hornblende, 
as  usually  given,  being  124°  3(V.*  Its  color  is  black  without  a 
shade  of  green ;  and  it  is  opake  and  has  a  resinous  lustre.  It  has 
not  been  observed  regularly  crystallized,  but  its  cleavage  planes 
are  very  brilliant,  much  more  so  than  those  of  hornblende,  from 
which  they  also  serve  to  distinguish  it.  BB,  according  to 
Children,  in  the  platinum  forceps,  it  fuses  readily  into  a  black 
globule.  With  borax  it  affords  a  glass  colored  by  iron.  With 
salt  of  phosphorus,  a  similar  but  paler  globule  is  obtained ;  it 
becomes  colorless  on  cooling,  and  leaves  a  skeleton  of  silica. 

According  to  Dr.  Thomson  it  contains  in  100  parts, 

*  In  ■tatiiif ,  in  the  preaent  edition,  Uiat  Uie  primary  form  of  Uiia  mineral  ia  an  oblique 
riMNDbie  |>rimi,  it  ahoold  Im  ofaaerred  that  no  elearafe  haa  been  obtained  parallel  to  the 
baae  of  the  priaoi,  and,  therefore,  ita  obUqne  eharacter  ia  aaennwid  rather  than  prored. 
£Aii.Ed.J 


Omitting  the  alumina  and  lime  as  accideotal,  it  is  composed 
of  4  atoms  tersilicate  of  iron,  and  1  atom  ItTailicate  of  maoga- 
nese.     Formula:  4FS'+MnS». 

Sp.  Gr.  3-4  — 35.     11.-60. 

This  mineral  was  brought  Trom  Kargardluarduk  in  Green- 
land, by  Sir  Charles  Gieseck^,  and  was  for  a  time  known  as 
ferruginous  hornbltndf,  until  Mr.  Brooke  examined  it,  and, 
from  the  difference  in  the  mcasureuienis  of  lis  angles,  com- 
pared with  hornblende,  separated  it  from  that  species  under  the 
name  which  it  now  bears,  in  honor  of  Professor  Arfwedson. 
It  has  also  been  brought  from  Norway. 

According  to  Professor  Shepard,  the  minera]  usually  taken 
for  a  variety  of  hornblende,  and  found  in  trap  porphyry  at 
Plymouth,  Vt.,  agrees  with  this  species. 


NEUROLITE.*    nr.  Thamtan.    (Oullintt  nf  Mineralogy,  ^e.,  vol.  i., 
p.  S51. 

This  mineral,  which  Dr.  Thomson  has  analyzed  and  de- 
scribed as  a  new  species,  occurs  at  Slatnstead  in  Lower  Can- 
ada, and  was  sent  to  him  by  Prof.  Holmes  of  Montreal.     Its 

analysis  gave  the  following  results  : 


Leaving  out  the  peroxide  of  iron,  and  uniting  the  lime  and 
magnesia.  Dr.  Thomson  thus  slates  its  constitution:  5  atoms 
quarter  silicate  of  alumina,  1  atom  (|ualersilicale  of  lime  and 
magnesia,  and  2J  atoms  water.  Formula:  5AIS*+{g^CaH-i 
Mg)S'+2iAq. 

Sp.  Gr.  2-47C.      H.  =  4-25. 

Color  greenish-yellow;  texture  imperfectly  foliated,  beini; 
composed  of  thin  fibres  of  some  breadth;  fracture  uneven; 
opake,  or  only  translucent  on  the  edges;  brittle;  has  no  ap- 
pearance of  crystalhzalion ;   B  B,  it  gives  out  water  and  be- 
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comes  snow-white  and  friable,  but  does  not  melt;  with  car- 
bonate of  soda  fuses  slowly  into  a  transparent  glass,  slightly 
yellow,  which  cracks  in  various  directions  on  cooling;  in  bo- 
rax does  not  dissolve,  but  a  snow-white  opake  matter  remains 
in  the  centre  of  the  colorless  globule. 

WITHAMITE.* 

Aug itut  Witbami,  D. 

This  mineral  occurs  in  minute,  translucent,  brilliant,  car- 
mine-red crystals,  which  in  form  bear  considerable  resemblance 
to  epidote,  of  which  it  is  considered  by  Haidinger  to  be  a  new 
and  remarkable  variety.  Lustre  vitreous ;  streak  white.  The 
crystals  are  in  spherical  radiated  groups,  which  terminate  at 
the  circumference  in  separate  individuals,  which,  by  reflected 
light,  have  a  dark  red  color,  like  that  of  arterial  blood.  Very 
fine  groups  of  transparent  crystals  also  penetrate  the  quartz 
which  occasionally  accompanies  the  mineral. 

Its  constituents,  as  determined  by  Dr.  Coverdale,  are  as  fol- 
lows: 

Silica 55S8 

Alumina 16'74 

Peroxide  of  iron 9M3 

Lime 6*  13 

Walor 3-25 

104-53 

The  formula  deduced  from  these  numbers  is  thus  stated  by 
Dr.  Thomson  :  SAlS^-HJFSH-CalSH-IAq. 

Sp.  Gr.  3  i37.     H.  =  6  0  —  6  5 

B  B,  it  intumesces,  and  fuses  with  difliculty  into  a  dark 
greenish-grey  scoria.  With  biphosphate  of  soda  it  dissolves 
with  effervescence  into  a  globule,  vvhich  contains  a  skeleton 
of  silica;  is  yellow  while  hot,  but  becomes  opake  on  cooling. 
It  behaves  very  nearly  the  same  as  the  epidote  from  Arendal ; 
is  not  affected  by  acids  either  cold  or  hot. 

Minute  crystals  have  been  observed,  exhibiting  the  common 
secondary  form  of  epidote,  and  indicating  a  right  rhombic 
prism  for  the  primary;  but  according  to  the  measurement  of 
Sir  David  Brewster,  M  on  T  is  116**  40^  thus  differing  con- 
siderably from  the  angle  formed  by  the  similar  planes  on  the 
crystals  of  epidote,  as  usually  stated  in  the  books. 

The  following  figure  shows  the  form  of  the  crystals  described 
by  Sir  David  Brewster : 

*  This  mineral  wai  described  by  Dr.  Brew*t<>r  in  vol.  ii.,  p.  318,  of  hit  Journal ;  and 
'  by  him  in  boaor  of  its  discoverer,  Henry  WiUiam,  Esq. 
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MonT lid"  W 


The  most  inlereating  optical  properly  of  Withamiie,  observes 
Dr.  Brewster,  ja  its  dickroisnt,  or  double  color,  which  it  exhib- 
its both  in  cotninou  and  polarized  light.  When  common  light 
is  transmillcd  through  the  two  parallel  faces  of  the  prism,  the 
tint  is  of  a  crimson  or  amethyst  color,  with  a  mixture  of  straw- 
jellow.  Upon  luniing  the  crystal  round,  the  yellow  tint  disap- 
pears, and  the  color  becomes  a  deep  crimson-red.  On  continu- 
ing to  turn  the  prism,  the  color  clianges  to  siraw-jellow,  and, 
Bt  the  end  of  half  a  revolution,  the  cryelal  resumes  its  com- 
pound tint.  In  the  groups  of  crystals  which  have  penetrated 
the  quariK,  some  nf  ihem  occupy,  accidentally,  the  position 
which  gives  (he  yellow  color,  others  that  which  gives  the  red 
color,  and  some  that  which  gives  the  compound  tint ;  so  that, 
without  a  knowledge  of  their  dichroilic  property,  the  group 
might  have  been  considered  as  composed  of  three  different  sets 
of  crystals. 

Wilhamiie  occurs  in  a  trap  rock  of  a  reddish-brown  color, 
at  Glenco  in  Argyleshire,  disaemioalcil  in  grains,  or  small 
masses,  which  shoot  onl  into  regular  crystals  in  the  larger  cav- 
ities.    Having  no  other  locality,  it  is  a  very  scarce  mineral. 

HYPERSTHENE.' 

LihndDrivh*  Hotnlil-n.lo,  W.     V^r.  in  niillnni  Melolloide,  R     PioHt*.     Bjrpoi- 
•  lhtn<,Hi.    FiliitMloMol  Sell  I  line  Spur,  U.    FhyUiDiin  MHilllDua.D. 

Combination  of  silica,  magnesia,  and  protoxide  of  iron. 

8l.  F>bI.    wnmlnpon,  Pi.     IiJanmn.      St.  PmL 

Blllra M-tB feli 51-3M. <0-lia 

M«ennil. um. 11-33 IUBS, SS-SM 

PuiloiidBoTiion MSU 10  7S SS-M* lS-701 


\ 


BT-MKUpnlh.    BM3S.]rl»(l.    BfrTDO  Muic.   W-W5Mulr. 

These  several   specimens  analyzed  difTcr  8o  essentially  in 
their  constitution,  that  we  shall  not  record  any  formula. 
Sp.  Gr.  3-3  to  34. 

Hypersthene  is  met  with  either  massive,  or  imbedded  in 
rocks.  Its  color  is  darlc-brown,  or  greenish-black;  it  has  a 
lamellar  structure  and  cleavage  parallel  with  the  diagonals  and 

■  Fiam  Itie  Gnsli,  ia  allsiiim  lu  lu  dlfflcsll  bsnpbllltj. 
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sides  of  a  rhombic  prism  of  about  93°  30',  and  86°  30'  or  ac- 
cording to  Necker,  9S°  12'  and  81°  48'.  The  cleavage  of  one 
side  of  the  prism  is  more  easily  obtained  than  the  other;  and 
an  indistinct  cleavage  has  been  obtained  transverse  to  the  axis 
of  the  prism,  and  indicating  an  oblique  termination,  on  an 
oblique  rhombic  prism  for  the  primary.  When  fractured,  it 
exhibits  reflections  which  are  strongly  metallic,  and  sometimes 
greenish,  sometimes  of  a  copper-red  color :  this  lustre  is  ob- 
servable in  one  direction  but  not  in  the  other ;  when  reduced 
to  very  thin  laminae,  it  is  translucent,  with  a  slight  tinge  of 
green  in  one  direction,  but  opake  in  the  other ;  when  pulver- 
ized it  is  dark  grey.  B  B,  on  charcoal,  it  fuses  easily  into  a 
greyish-green  opake  glass;  with  borax  into  a  greenish  glass. 

It  is  found  at  the  island  of  St.  Paul,  on  the  coast  of  Labra- 
dor, chiefly  in  rolled  masses,  but  also  as  a  constituent  of  a 
syenitic  or  greenstone-rock ;  along  the  shores  of  Newfound- 
land, and  in  Greenland.  In  the  United  States  at  Warwick, 
N.  Y.,  it  is  found  with  Brucite,  &c.,  in  crystals  which  are 
several  inches  long,  and  half  an  inch  in  diameter;  being  fre- 
quently a  modification  of  the  primary,  having  its  acute  lateral 
edges  beveled.  The  most  metallic  varieties  when  cut,  en  ca^ 
bochonSf  and  set  as  jewels,  produce  a  very  pretty  eflect. 

SCHILLER  SPAR.'* 

Schillontein.  W.    Var.  de  Diallagn  Metalloide,  H.    Schillorspalh,  Br.     Diallage  Cha- 
toyante,  Bl.    Diatomous  Schiller  Spar,  M.     Pbyllinius  Schilleri,  D. 

This  mineral  was  first  noticed  by  Von  Trebna,  in  1783,  in 
his  mineralogical  description  of  the  Hartz,  but  for  the  best 
account  of  it,  and  its  accurate  analysis,  we  are  indebted  to 
Dr.  F.  Kohler  of  Cassel.f  According  to  this  chemist  it  con- 
sists of, 

Silica 43-900 41-0 6200 

Magnesia 25*856 29-0 lU-UO 

Alumina 0-000 3-0 00-00 

Lime 2-r>4-2 10 KMIO 

Protoxide  of  iron 13021  % 140 13-00 

Protoxide  of  manganese..  0-535 00*0 OOKK) 

Water 12-426 10-0 Ou-OO 


99-660  Kohler.  98  0Drapier.  98-00  VaaqaeHn. 

Dr.  Thomson,  regarding  the  iron,  dec,  as  accidental,  states 
the  formula  of  this  mineral  thus,  MgS^-j-Aq;  or  it  is  a  hydrous 
bisilicate  of  magnesia.  It  is  evident  from  the  two  other 
analyses,  that  Vauquelin  could  not  have  experimented  on  real 
schiller  spar.  Beudant  includes  the  atoms  of  iron,  d&c,  in  his 
formula. 

Sp.  Gr.  20  —  2-8.     H.  =  3  5  —  40. 

*  From  tht  Gennan,  sifDifyiog  Chatojraat  Sptr.        f  Foggradorf*!  Amwlen,  11,  ISSU 

^  Inclading  m  fBiall  portkm  of  duomiuiD. 


BASTHV   MIHEUtS. 


ich  cles 


It  occuri  in  broad  foliAled  nie 
iliroolioiis  parallel  to  the  platirs  of  a  rhombic  prism  of  about 
Oa*  aO',  and  86°  iW,  one  of  these  cleavBges  liighly  perfect  and 
Guilf  obtsined,  the  other  appearing  oiiij  in  traces.  No  traces 
of  cleavage  planes  have  been  observed,  to  show  whether  the 
priHm  ii  right  or  oblique,  but  analog;  would  seem  to  indicate 
the  laiier,  which  has  been  assumed.  Color  olive-green,  occa- 
aionally  pinchbeck  brown;  with  a  shining  metallic  lustre  oa 
the  faces  of  cleavage;  opake;  and  yields  to  the  knife.  Streak 
greyish  or  yellowish-while.  Becomes  hard  when  exposed  to 
heat;  and  B  B  assumes  a  metallic  a.ipcci,  and  is  attracted  by 
the  magnet,  but  does  not  completely  fuse.  Is  with  difficulty 
soluble  in  borax,  exhibiting  the  reaction  of  iron  ;  and  with 
salt  of  phosphorus  leaves  a  skeleton  of  silica.  With  caibonate 
of  soda  l[  does  not  fuse,  bui  exhibits  on  platinum  foil  the  pres- 
ence of  manganese.  Reduced  Lo  powder,  it  is  readily  acted 
upon  by  sulphuric  or  muriatic  acid. 

It  is  found  in  serpenline  and  greenstone,  at  Basle  in  the 
Harlz.  Dana  in  his  Mineralogy,  cites  two  localities  in  Mas- 
sRcliuseita  —  Blandford,  where  it  is  associated  with  serpea* 
tine,  and  WestSeld. 


Uml-prlimllio  ficbillr 


jc  SlillDgii  MelillDide,  U. 

ind  the  protozidea 

UIUh-TIbL 


7-*B,... 


..  SIR 


98-61  KlapRilh.  SysiKflhler.  B7-MR(U>r. 

Formula,  as  given  by  Beudant  from  the  analysis  by  Rlaprolb, 
4MgS-''-f-FS. 

Sp.  Gr.  3-3.     H.  between  40  and  5-0. 

lis  color  is  brown,  dark-green,  or  ash'grey.  It  has  a  pseudo- 
metallic  lustre,  frequently  approaching  thai  of  bronze  ;•  struc- 
ture lamellar,  Primary  form  an  oblique  rhombic  prism. 
Cleavage  very  dialincl,  and  readily  obtained,  parallel  to  the 
lateral  planes  of  the  prism;  and  also  with  P,  though  oflen  a 
little  curved.  M  on  M  93°  30'.  Frequently  ihin  layers  of 
calcareous  spar  appear  between  the  laminie  ;  surface  striated ; 
opake  when  in  mass;  translucent  if  reduced  to  thin  lamince. 
Dana  gives  the  figure  of  n  secondary  crystal,  showing  very 
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deep  replacements  on  the  oblique  and  lateral  edges  of  the 
primary. 

It  is  found  in  imbedded  crystalline  masses  in  serpentine,  near 
Kraubat  in  Upper  Styria ;  very  abundantly  on  the  Monte  Bracco, 
near  Sestri,  in  Piedmont ;  imbedded  in  greenstone  at  the  Baste, 
in  the  Hartz ;  near  Hoff,  in  Bayreuth ;  at  Stempel  near  Mar- 
burg ;  in  the  Ulthcn-Thal,  Tyrol ;  in  the  Lizard  district  of 
Cornwall ;  and  elsewhere. 

CORUNDUM.* 

Rbombohedral  Corundum,  M.    Sapphirus  Rhombohedn,  D. 

This  species  includes  sapphire,  corundum -stone,  and  emery. 
It  consists  of  pure  alumina,  colored  from  admixture  with  oxide 
of  iron. 

Bhte  Sappkirt,  Red  &ippiktr0.        Conmimiu  Emerf. 

China.  Bengal.  Maxoa. 

Alumina. 96*5 84-0 90*0 89-50 86*0 

Lime 0-5 0*0 0-0 0*00 30 

Silica O-i) C-r* 7-« 6*50 3-0 

Oxide  of  iron.  1-0 7-5 l-S 1-45 4-0 

100-0  Klaproth.    96-0  Chenevix.  98-3  KlaproUi.    OG'SS  Tennant.  97*0  Ten. 

Sp.  Gr.  39  — 3  97.     H.  =  9. 

From  the  analysis  of  a  perfectly  white  crystal  of  sapphire^ 
by  Dr.  Muir,  it  would  appear  that  this  gem  is  composed  o(pure 
alumina  (aluminum,  53*29;  oxygen  46*71) ;  and  it  is  probable 
that  a  portion  of  the  silica  named  in  the  first  analyses,  was 
abraded  from  the  mortar  in  which  the  mineral  was  pulverized. 

1.  SAPPiiiRc.f  Saphir,  W.  Corindon  hyalin,  H.  Perfect 
Corundum.  —  Bournon.  Aster ia,  of  P/iny.  This  consists  of 
two  varieties,  the  sapphire  properly  so  called,  and  the  oriental 
ruby,  whose  chief  difference  consists  in  their  color,  although  the 
specific  gravity  of  the  latter  is  also  distinctly  lower.  They  as- 
sume crystalline  forms,  which  are  derived  from  the  same  primary 
crystal,  a  slightly  acute  rhomboid,  by  the  reflective  goniometer 
of  86^  A'  and  93^  56',  in  which  measurements  brilliant  fragments 
of  the  sapphire  and  corundum-stone  perfectly  agree.  It  possesses 
double  refraction.  Alone  B  B  it  suffers  no  change  whether  in 
fragments  or  powder ;  with  borax  fuses  slowly,  but  perfectly, 
into  a  colorless  glass.  It  is  not  acted  upon  by  acids;  but  be- 
comes electric  when  rubbed,  a  peculiarity  which  the  transpa- 
rent polished  specimens  preserve  for  a  considerable  time. 

The  sapphire  is  only  inferior  in  hardness  to  the  diamond ;  it 
occurs  crystallized,  in  six-sided  prisms  variously  terminated; 
and  in  rolled  masses,  which  are  colorless,  or  of  a  blue-red, 

*  CoraDdmn  ia  Uia  aame  fiven  to  common  oorandum  by  Uio  inhalwUata  of  India. 

I  SapplMinM,  Oftek,  Ita  uoirat  Mint. 

9 
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yellow,  or  yellowish-green  linge,  and  transparent  or  iranslu- 
cetit.  The  trysinla  yield  to  cleavage  preily  readily  in  one 
direction,  with  a  most  brilliant  surface;  but  they  ate  ex- 
tremely difficult  to  clenve  parallel  with  the  other  planes  of  the 
primary  rhomboid.    The  fracture  is  conchoidal. 


P  on  F  .  .  .  . 

P  or  P'  on  a  . 

r^  h~r. . '. 

.     86° 
.   122 
.   154 
.   128 

27 

a 

20 

a  on  s  .  .  .  . 

.  151 
.   120 

17 
00 

See  Corundum 

Slone. 

Sapphire  has  obtained  several  names  dependent  on  its  color 
and  lustre:  the  transparent  or  translucent,  tchite  sapphire; 
the  blue,  orirnlal  sapphire  ;  the  red,  oriental  ruby  ;  tbe  ^e\- 
iow,  oriental  topaz;  ihe  gteen, oriental  emtrald ;  violet,  onoi- 
tai  amethyst ;  the  greenish  blue,  oriental  ayua-marine;  with 
pearly  reflections,  the  (hatoyant  or  opalescent  sapphire;  when 
transparent,  and  with  a  pale  reddish  or  bluish  reflection,  gira- 
sol  sapphire.  Some,  when  cut  en  eaborhon,  present  a  silvery 
Star-like  opalescence  of  six  rays,  in  a  direction  perpendicu- 
lar to  the  axisi  this  variety  is  termed  Asteria.  Tbe  same 
cryatal  occasionally  exhibits  a  union  of  two  or  three  of  these 
diRerent  colors. 

The  Oriental  Ruhy*  which  is  the  most  highly  prized  as  an 
ornamental  stone,  is  of  a  blood-red,  or  occasionally  a  rose-red 
color;  and  chiefly  occurs  in  the  form  of  six-sided  prisms.  If 
exposed  to  a  great  heal,  it  becomes  green,  but  when  cold,  re- 
turns to  its  original  color.  The  green  aapphire  undergoes  no 
change  when  thus  exposed,  * 
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aid«d  prism,  see  page  100.  In  fig.  1  and  2  Ihe  alternate  triangular  planes 
are  the  small  remains  of  the  primary  rhomboid ;  the  alternate  planes  of 
fig.  8  are  also  those  of  the  rhomboid. 


f^ 

PonP'  .  .  .  . 
P  or  I"  on  a   . 

v  atk  0 

.  .    86*'    4^ 
.  .  122    80 
.  .  137    80 
.  .  161     80 

0 

0 

0 

J 

jr  ""  w  .   .   •  .   . 

a 

a  on  0 

P  on  P  or  p  01 

.  .  118    SO 

.  .     90    00 

iP'  164      7 

Blue  sapphires  are  principally  brought  from  Ceylon,  either  in 
six-sided  prisms  variously  terminated,  or  in  rolled  masses  from 
the  beds  of  torrents ;  perfect  specimens  ha?e  been  found  up- 
wards of  three  inches  in  diameter.  The  finest  red  sapphires 
are  found  in  the  Capelan  Mountains,  twelve  days'  journey 
firom  Sirian,  a  city  of  Pegu;  it  also  occurs  near  Bill  in  and 
Meronitz,  in  Bohemia;  in  the  sand  of  the  brook  Expaillie,  in 
France ;  at  Brendola,  in  the  Vicentine  ;  on  Mont  St.  Gothard ; 
and  in  Portugal. 

In  the  United  States  a  beautiful  blue  sapphire  is  met  with 
in  the  altered  limestone  of  Newton,  Sussex  county,  N.  J. 
The  finest  specimens  are  found  loose  in  the  soil,  usually  con- 
nected with  hornblende  or  felspar.  Small  masses  externally 
composed  of  a  dull,  greyish-white  color,  present,  when  broken^ 
a  nucleus  of  deep  blue,  which  is  translucent  on  the  edges. 
No  crystals  of  large  size,  and  regular  form,  have  been  dis- 
covered ;  but  it  is  not  unusual  to  find  small  individuals  pre- 
senting a  figure  very  similar  to  that  on  page  98.  The  mineral 
also  occurs  in  the  same  limestone  at  Warwick,  N.  Y.,  bat 
inferior  in  point  of  color  and  size.  In  Connecticut,  near 
Litchfield,  pale,  bluish  crystals  have  been  found  associated 
with  kyanite;  and  in  North  Carolina  single  loose  crystals 
exist  in  the  soil. 

Prof  Rogers,  in  his  report  on  Pennsylvania,  cites  a  locality 
of  massive  and  crystallised  sapphire  in  Newling  township, 
Chester  county,  where  it  is  accompanied  by  green  tourmaline, 
beryl,  and  red  oxide  of  titanium,  in  beds  of  limestone.  It 
occurs  also  in  large,  detached  brownish-yellow  crystals,  in 
Delaware  county,  some  of  them  measuring  four  inches  across 
the  longer  diameter  of  the  base. 

"  Tavernier  describes  two  large  oriental  rubies,  said  to  have 
belonged  to  the  king  of  Visapur,  one  of  which  weighed  fifty 
and  three  quarter  carats,  and  the  other  seventeen  and  a  half 
carats.  The  first  was  valued  at  sixty  thousand  francs,  and  the 
latter  at  seventy-five  thousand  five  hundred  and  thirty  francs. 
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The  king  of  Pegu,  and  the  monarctia  orsium,  monopolise  the 
fine  ruhies,  aa  the  sovereigns  of  the  peninsula  of  India  have 
done  the  diamonds.  The  hnest  ruby  in  the  world  n  in  poa- 
aesaion  of  the  first ;  its  purity  is  a  proverb,  and  its  worth  when 


The  Subahoflhe  Di 
I  ill  diameter,  and  the 
aed  one  of  the 


of  a 


compared  with  gold,  is  inestimable 
is  also  in  possession  of 
press  Catherine  of  Ru 
■s  egg." 
"A  blue  sapphire  is  described  by  the  English  embassy  to 
Ava,  of  the  weight  of  nine  hundred  and  hlty-onc  carats.  In 
the  crown  jewels  of  France  there  is  one  natural  crystal  of  one 
hundred  and  sixty  carats,  and  in  the  Jnrdin  des  Plnntes  there 
was  one  valued  at  jt3,01)0  sterling," — Faifhiicangrr  on  Grms. 

Probably  the  most  splendid  oriental  ruby  in  ilie  United 
States,  is  that  now  iu  possession  of  Col.  George  Bomford,  of 
Washington  city.  It  was  originnlly  purchased  at  ihe  cost  of 
about  417,000,  in  Paris,  by  Mr.  B»rlow,  whilst  acting  as  Amer- 
ican minister  to  the  court  of  France. 

2.  CuRUNiiitM-STUNE,  or  Common  Corundum,  has,  proba- 
bly from  its  texture,  received  the  name  of  impirfrcl  corundum, 
aiid  from  its  hardness,  or  from  its  occasional  peculiar  lustre, 
that  of  Adamanfhic  S/iar.  It  is  sometimes  nearly  colorless, 
and  somewhat  Iranslucent;  but  more  often  hiis  a  greyish  or 
greenish  tint,  occasionally  reddish;  also  brown,  with  a  metal- 
fic  chayloyant  lustre;  more  rarely  blue,  yellow  and  transpa- 
rent, or  black  and  opake.  The  common  form  of  its  crystal  is 
ix-sided  prism,  which  rarely  exhibits  a  tendency  to  flat 
urs  also  in  obtuse  and  in  acute 
ikcwiae  found  granular  or  com- 
ninry  rhomboid,  which  perfectly 
is  pretty  easily  obtained  by  cleav- 
iubstance  is  commonly  interposed 
this  substance  comports  itself  like 


Iriedal  lenninationa;  i 
hexahcdral  pyramids.  la 
pact.  The  form  of  ihe  p 
agrees  with  that  of  sapphir 
■gc,  because  some  fureii;n 
between  the  lamiuK.  B  B 
the  sapphire. 

Granular  corundum  has  the  general  appet 
purplish-colored  jiisper;  but  it  consists  of  grains,  here  t 
there  of  a  rose-color,  closely  associated  with  hbrolite;  il 
described  by  Bournon  as  compact  corundum. 
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by  planes,  tending  to  a  six-sided  prism,  but  terminated  by  portions  of  tlie 
planes  of  that  rhomboid.  Fig.  3  is  a  six-sided  prism,  arising  from  tbe 
complete  replacement  of  the  summits  of  fig.  2.  Fig.  4,  a  very  acute 
<louble  six-sided  pyramid ;  of  these  there  are  several  varieties ;  as  well 
as  of  obtuse  six-sided  pyramids,  fig.  5.  The  two  latter  are  rarely  found 
presenting  both  pyramids. 
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The  planes  o  o  o  in  conjunction  with  a  tend  to  the  production  of  a  regu- 
lar six-sided  prism. 

—  b  1  and  5  2  to  obtuse  rhomboids,  by  planes  situated  on  thoM 
of  the  primary  rhomboid,  and  inclining  on  its  summit. 

I  h  1 — 8  to  double  six-sided  pyramids  with  triangular  planea; 
they  do  not  however  occur  as  above  represented  on  the  same  crystal,  but 
on  separate  crystals,  first  noticed  and  measured  by  Boumon,  and  dnee 
verified  by  the  author's  own  measurements. 

Common  corundum  occurs  in  granitic  rocks,  accompanied 
by  fibrolite,  talc,  garnet,  zircon,  and  magnetic  iron ;  in  China^ 
in  the  kingdom  of  Ava,  on  the  coast  of  Malabar,  and  in  the 
Carnatic.  In  smaller  quantities  also  imbedded  in  magnetic 
iron  at  Gellivara  in  Sweden ;  near  Mozzo  in  Piedmont  in  com- 
pact felspar ;  and  at  St  Gothard,  of  a  red  or  blue  tinge,  in 
dolomite. 

In  the  East  Indies  it  is  used  for  polishing  steel,  and  cutting 
gems;  but  the  lapidaries  of  Europe  prefer  diamond  powder,  on 
account  of  the  greater  rapidity  with  which  it  works. 

3.  Emrry.  Schmiergel,  W.  Corindon  Granulaire,  H. 
Emeril,  Bt.  Emery,  though  it  bears  little  resemblance,  is, 
from  its  hardness  and  analysis,  considered  to  be  a  variety  of 
the  preceding.  It  usually  occurs  in  masses  of  a  blackish  or 
bluish-grey  color,  having  the  aspect  rather  of  a  fine-grained 
rock,  than  of  a  simple  mineral.  It  occurs  both  massive  and 
disseminated,  with  a  somewhat  glistening  lustre,  and  is  ex- 
tremely tough  and  difficult  to  break.  Its  specific  gravity  is 
3*66.  In  the  Isle  of  Naxos,  emery  is  found  in  rounded  masses 
at  the  foot  of  primitive  mountains.  It  occurs  also  near  Smyr- 
na,  in  Italy,  and  in  Spain;  but  that  of  Ochsenkopf,  near 
9* 
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Schneeberg,  id  Saxony,  seems  to  be  ihe  only  variety  which  haa 
been  seen  in  situ:  it  there  occurs  with  talc-alaie,  is  or  a  dark 
bliie  or  black  color,  and  has  much  resemblaoce  to  fiae-graioed 
btsatt. 


ZaUulit  DitlbtDt  Spti,  Baidhigfr.    Dioufwris  H.  ni.    EpiiBeoin  l>inili«n,D.    Dilir- 

CombinatioD  of  alumina  and  water ;  often  mixed  with  hy- 
drate of  iron. 


The  protoxide  of  iron  being  regarded  as  accidental,  tie  con- 
stitution of  this  mineral  is  ilius  represented,  taking  Children's 
analysis :  AFAq. 

Sp.  Gr.  3-43.     H.^6— G5 

Diaspore  is  yet  a  scarce  mineral.  It  occurs  massive,  in 
slightly  curvilinear  lamincc  of  a  shining  pearly  lustre  and  green- 
ish-grey color,  and  which  may  be  readily  separated;  also  in 
cellular  masses,  constituted  of  slender  crystals,  which  have  a 
pearly  lustre,  and  intercept  each  other  in  every  direction;  of 
a  brown  hue  externally,  but  perfectly  transparent  and  colorless 
when  reduced  to  ihin  tamitiB);  rarely  also  iu  scparnle  crystals, 
in  the  form  of  a  doubly  oblique  prism,  M  on  T  64°  54',  P  on 
T  101"  20',  P  on  M  lOS"  30'.*  It  scratches  glass.  Ex- 
posed to  heat  in  a  tnalrass,  it  decrepitates  violently,  is  dis- 
persed (hence  its  name,  from  the  Greek),  and  spliis  into  small, 
white  brilliant  scales,  which,  B  B,  with  borax  fuse  readily  into 
a  colorless  glass,  Berzelius  says  that  these  small  scales  restore 
the  blue  color  of  reddened  litmus  paper ;  but  Mr.  Children  did 
not  find  this  to  be  the  case  with  the  specimen  which  he  exam- 
ined. When  digested  in  muriatic  acid,  it  becomes  colorless, 
the  oxide  of  iron  being  dissolved,  but  the  mineral  itself  remain- 
ing unchanged. 

The  oblique  edges  of  the  prism  are  sometimes  replaced  by  a 
■ingle  plane,  probably  a  tangent  plane,  but  it  is  not  sufficiently 
amooth  for  measurement. 

It  is  described  os  occurring  only  near  the  village  of  Kosoi- 
brod  in  theOrenbourg  government  of  Asiatic  Russia,  where  it 
forms  veins  in  primary  limestone.  Its  superior  lustre  distin- 
guishes it  from  the  last  epecies,  some  varieties  of  which  it 
nearly  resembles. 


•  Aooordinj  M  Main,  it  ii  ■  rtiombk  pfum  of  iboot  130>. 
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GIBBSITE.* 
HydretA  of  Alttmint.    Gibhtite,  TVwrey.    CZeovelaiML    Hydrolui  Gibhtianna,  Ol 

Combination  of  alumina  and  water.  Analysis  by  Dr.  Torrej : 
Alumina  64*8,  water  34*7.  It  is  a  simple  hydrate  of  alumina. 
Specific  gravity  2'4  ;  hardness  between  3*0  and  3*5. 

It  is  described  as  commonly  occurring  in  aggregations  of 
irregular  stalactites  from  1  to  3  inches  in  length,  and  not  less 
than  an  inch  in  diameter ;  and  sometimes  in  a  botryoida]  crust 
lining  the  cavities  of  the  hematite  iron  ore,  in  connection  with 
which  it  occurs.  Structure  indistinctly  fibrous,  fibres  radiating 
from  the  centre ;  a  little  harder  than  calcareous  spar,  but  easily 
reduced  to  powder ;  slightly  translucent,  and  lustre  faint ;  color 
greenish-  or  greyish- white.  B  B,  it  whitens  but  is  infusible ; 
yields  in  the  matrass  much  water,  but  does  not  effervesce  with 
acids. 

This  mineral  was  first  discovered  by  Prof.  Emmons  in  the  beds 
of  hematite  iron  ore  in  Richmond,  Mass.  More  recently  it  has 
been  found  in  a  similar  ore  bed  in  the  neighboring  town  of 
West  Stock  bridge,  where  Prof.  Hitchcock  has  observed  it  in 
the  form  of  delicate  needles  implanted  on  the*hematite;  and 
also  under  the  same  circumstances  in  Lenox,  Mass.  It  was 
analyzed  at  about  the  same  time  by  Dr.  Torrey  and  Prof. 
Dewey,  both  of  whom  found  it  to  be  a  pure  hydrate  of  alumina. 
Dr.  Thomson  has  since  analyzed  what  must  have  been  an  im- 
pure specimen,  as  he  is  himself  inclined  to  admit ;  for  his  re- 
sults give,  besides  alumina  and  water,  nearly  9  per  cent  of  sil- 
ica and  4  of  peroxide  of  iron. 


HYDRARGILLITE. 

This  mineral  has  been  described  by  Prof  G.  Rose  in  Pogg* 
Ann,  xxxvii.  277.  It  has  not  been  analyzed,  but  appears  tobe, 
as  its  name  indicates,  a  pure  hydrate  of  alumina,  analogous  to 
Qibbsite.  But  it  occurs  in  regular  crystals,  or  six-sided  prisms 
terminated  by  single  plane  faces,  with  their  lateral  edges  re- 
placed. Surfaces  streaked.  Cleaves  parallel  to  the  terminal 
faces.  Terminal  faces  possess  a  pearly  lustre,  while  the  late- 
ral faces  have  a  feeble,  vitreous  lustre.  Color  reddish-white. 
Hardness  little  less  than  that  of  calcareous  spar,  which 
scratches  easily  the  terminal  planes,  but  less  easily  the  lateral 
ones.  Specific  gravity  not  stated.  B  B,  it  becomes  white 
and  opake,  exfoliating  without  melting.  It  gives  out  an  intense 
light  without  coloring  the  flame.  Heated  in  a  close  tube,  it 
gives  out  abundance  of  water  without  any  re-action,  and  the 
presence  of  hydro-fluoric  acid  cannot  be  discovered  in  the 

*  In  hooor  of  tli«  late  Col.  Georfe  Gibbi,  who  was  to  well  known  tut  Ua  soal  and  m«- 
nlBeooea  in  Uio  eaoaa  ofscienco. 


eabth;  hihesalb. 

tube.  With  borax  and  salt  of  phospliorus  it  produces  readily 
a  limpid  peari.  With  Ijoracic  acid  and  iron  il  does  nut  pro- 
duce the  re-action  of  phosphorus.  Does  not  niell  with  soda. 
With  nitrate  of  cobalt  it  gives  a  beautiful  blue  color. 

The  locality  of  this  mineral  is  Achmatowslc,  near  Statoust 
in  Siberia.  There  is  a.  mineral  found  on  the  bill  of  Beaux, 
near  Aries,  which  resembles  the  bydrargillite  and  has  been 
described  and  analyzed  by  Berihier."  It  is  a  hydrate  of  alu- 
mina of  nearly  a  blood-red  color,  but  it  is  not  crystallized,  and 
occurs  more  nearly  in  the  form  of  Gibbsile.  It  is  mechani- 
cally mixed  with  oxide  of  iron. 


The  atomic  proportions,  as  deduced  from  these  analyses, 
show  the  mineral  la  be  a  hydrous  trisilicate  of  alumina. 
^'fAomson.    Formula,  Al^S-l-JAq. 

Sp.Gr.20ti  to  21 1.     H.  =  3-25. 

This  mineral  occurs  in  white  and  nearly  opake  masses, 
which  are  perfectly  aeciile.  When  broken,  it  presents  an 
earthy  fracture,  with  a  somewhat  vitreous  lustre. 

It  dissolves  without  effervescence  in  nitric  acid,  and  is  con- 
Terted  into  a  saline  magma  without  crystals ;  but  is  not  affected 
by  the  blowpipe.  When  calcined,  it  gives  off  much  water, 
separates  into  columnar  masses  like  starch,  and  loses  weight; 
adheres  to  the  tongue,  absorbs  water  with  a  slight  noise,  and 
becomes  almost  transparent. 

Il  occurs  at  Schemnitz  in  Hungary,  and  in  the  gallery  of  a 
lead  mine  on  the  bank  of  the  river  Oo,  in  the  Pyrenees. 

The  following  are  similar  compounds,  and  most  probably 
mere  varieties  of  this  species,  differing  in  the  proportions  of 
their  constituents,  and  in  containing  some  accidental  admix- 
tiues-. 

1.  Severite.  Analysis  by  Pelleiier  :  alumina  22,  silica  50, 
water  26,  loss  2.  It  occurs  in  small  masses  of  a  white  color, 
vithout  lustre,  but  possessing  a  slight  degree  of  iranslucency ; 
occasionally  it  is  semi-transparent.  It  is  a  little  harder  tfaan 
lithomarge,  which  it  somewhat  resembles.  The  surfaces  prcK 
duced  by  fracture  are  dull;  il  is  extremely  brittle,  and  yields 
easily  to  the  knife;  is  soft,  but  receives  a  high  polish  by  fric- 
tion ;  adheres  strongly  to  the  tongue,  and  emits  no  argillaceous 

t  Abb.  di  CbiBb  it  da  Fb/i.,  ri.,  333. 
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odor  when  breathed  on.  It  does  not  efiervesce  with  acids,  nor 
form  a  paste  with  water.  It  was  found  by  M.  Dufour  in  the 
neighborhood  of  St.  Sever  *  in  France,  in  a  gravelly  soil,  in 
masses  from  2  to  4  or  5  inches  in  diameter. 

2.  LENZiNiTE.f — John.  It  has  been  divided  into  two  vari- 
eties, the  opaline  and  the  argillaceous,  the  first  consisting  of 
alumina  375,  silica  37*5,  water  250,  and  a  trace  of  lime.  Of 
a  milk-white  color ;  to  the  touch  smooth  and  slightly  greasy ; 
surface  not  shining;  fracture  large  and  flat  conchoidal ;  trans- 
lucent, or  transparent  on  the  edges;  sectile;  easily  reducible 
to  a  white  powder ;  adheres  to  the  tongue.  Specific  gravity  2*1. 
In  water  it  separates  into  numerous  pieces,  which  are  nearly 
transparent,  and  which,  on  the  slightest  touch,  fall  into  small 
hard  grains. 

The  argillaceous  variety  consists  of  alumina  35*5,  silica  39*0, 
water  25*0,  lime  a  trace.  —  John,  Color  snow-white ;  occasion- 
ally tinged  yellow  by  oxide  of  iron;  dull,  with  an  earthy  frac- 
ture, and  slight  coherence.  In  minute  pieces  only  it  is  slightly 
translucent;  it  becomes  shining  and  unctuous  by  friction,  and 
strongly  adheres  to  the  tongue.  Its  specific  gravity  is  1*80. 
Placed  in  water,  it  breaks  down  with  much  sediment,  but  less 
than  that  of  the  opaline,  without  increasing  its  transparency. 
Exposed  to  a  red  heat,  it  becomes  hard  enough  tf)  scratch 
glass,  but  undergoes  no  other  change.  Both  varieties  occur 
at  Kail  in  Eifeld. 

Dr.  Thomson  is  led  by  analysis  and  other  characters  to  re- 
gard both  this  mineral  and  severite  as  varieties  of  halloylite, 
which  last,  with  scarbroite,  he  makes  into  two  other  species. 
He  has  also  added  to  the  class  of  hydrous  aluminous  minerals 
a  few  others,  for  which  he  has  proposed  new  specific  names : 
as  Gilbertite,  Hydrous  Bucholzite,  Tuesite,  Hydrous  Bisilicate 
of  Magnesia,  and  Quartersilicate  of  Alumina.  A  part  of  these 
have  been  transferred  to  this  work,  but  it  does  not  appear  cer- 
tain that  the  others  are  strictly  definite  combinations. 

3.  Allophane.    Stromeyer,    (GUberVs  AnnaUn^lvr.^Vi^,) 
Alumina  32  202,  silica  21 '922,  water  41*301,  lime  0*730,  car- 
bonate of  copper  3*050,  sulphate  of  lime  0*517,  hydrate  of 
iron  0  270. 

This  mineral  was  analyzed  three  difierent  times  by  Stro- 
meyer,  with  almost  precisely  the  same  results,  showing  a  con- 
stancy in  the  proportions  of  its  constituents.  It  is  sometimes 
described  as  a  distinct  species,  and  Dr.  Thomson  thus  records 
its  formula  from  the  first  analysis :  2AlS+APS+10Aq. 

Sp.  Gr.  18  —  1*9.     H.  =  3  0. 
^— »^— ^—       — ^-—       ^— ^  — ^— ^— ^^i»^i^i^^» 

•  WtMBM  BvTvrite.  f  NaiMd  h  honor  of  Loas,  a  Germaa  minenJoiiit 
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It  occurs  in  imnstuceat  mHssea,  posscssino;  a  somen'hat  vil- 
reoua  lustre,  and  a  pale  blue,  green,  or  brown  culor;  it  is  ex- 
tremely briille,  but  may  occasionally  be  cleaved  iolo  prisms, 
which  apparently  are  rectangular.  B  B,  it  intumeaces  without 
fusing,  and  falls  into  powder,  communicaling  lo  the  flame  a 
green  tinge;  with  borax  il  nielis  into  a  colorless  glass,  and  in 
Bcid  it  gelatinizes.  It  occurs  at  Saalfeld  in  Thuringia,  at 
Gersbacb  in  the  Black  Purest,  in  the  Upper  Palatinate,  and  at 
Schneeberg  in  Saxony. 

4.  Sr.«RBRoiTe.  Contains  alumina  42-75,  fiilica  7-90,  water 
48-5.5,  peroxide  of  iron  0-80.  —  Vernon.  Sp.  Gr.  I -48.  Easily 
seratclied  by  the  knife;  massive;  color  pure  white;  devoid  of 
lustre;  fracture  conchoidal ;  highly  adhesive  to  moist  surfaces, 
&nd  polished  by  the  nail;  breathed  upon,  it  emits  a  fitrong 
earthy  smell,  and  wben  imrnersed  in  water  neither  becomes 
translucent  nor  falls  to  pieces,  but  gnins  considerably  in 
weight.  It  occurs  in  a  calcareous  rock  on  the  Yorkshire 
coast,  near  Scarborough,  between  aepiie  of  oxide  of  iron. 

6.  ilALLovati-e.  Consists  of  alumina  340,  silica  3»'5,  WA- 
ter26-5.— BfrMiVr.  Sp.  Gr.  1-8— 21.  In  compact  amor- 
phous masses,  having  the  aspect  of  steatite;  color  while,  gen- 
erally with  a  slightly  bluish  liul;  translucent  on  the  edges; 
fracture  conchoidal,  like  that  of  wax;  imbibes  water,  giving 
off  numerous  globules  of  air,  and  becoming  more  translucent; 
adheres  to  the  tongue;  yields  to  the  nail,  and  is  polished  by  it; 
when  exposed  to  a  high  temperature  il  loses  in  weight,  but  ac- 
quires much  hardness,  and  its  color  becomes  milk-white;  sul- 
fihuric  acid  decomposes  it  readily,  dissolving  the  alumina,  and 
eaving  the  silica  in  a  gelatinous  state. 

It  occurs  along  with  ores  of  zinc,  iron,  and  lead,  in  the  vi- 
cinity of  Liege  and  Namur ;  and,  according  to  Boussingauli, 
also  in  the  province  of  Bogota,  in  New  Granada.  It  was  de- 
scribed as  a  new  species  by  Berihier,  and  named  by  him  in 
honor  of  his  uncle,  M.  Omaliusd'Halloy,  who  first  noticed  it. 
(Allan's  Manual.) 

KYANITE. 
Combination  of  alumina  and  silica. 


SS-W  Klipnth.     S7-0D  ClisiiFvli.    B<l'5Atfw«dHii.9a^B>ud. 

The  mean  of  four  accurate  anilysea  by  Arfwedwn,  gire 
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silica  36*66,  alumina  63*97,  which  divided  by  the  atomic 
weight,  gives  1  atom  siJica,  l^  atom  alumina:  formula,  Al^^S. 
Sp.  Gr.  35 — 3-7.  H.  =  50  —  70. 
Primary  form  a  doubly  oblique  prism,  of  which  the  termina- 
tions are  nearly  rhombs;  cleavage  parallel  to  the  planes  of  the 
prism,  with  difficulty  parallel  to  those  which  may  be  consid- 
ered as  the  terminal.  The  angles  of  the  prism  are  106^  15' 
and  73°  45' ;  of  the  terminal  plane  on  the  prism,  in  one  direc- 
tion lOO""  50/  and  79°  ICK,  and  in  the  other  93°  15'  and  SF 
45'.  Generally  occurs  in  irregularly  terminated  four-sided 
prisms.  Its  colors  are  white,  grey,  and  blue.*  It  has  some- 
times a  greenish  tinge ;  the  grey  and  blue  are  often  inter- 
mixed in  the  same  crystal ;  lustre  pearly ;  the  edges  of  the 
crystals  scratch  glass,  but  the  broad  surfaces  yield  to  it.  Some 
crystals  by  friction  acquire  negative  electricity,  others  posi- 
tive.t  B  B  even  its  powder  is  infusible,  and  it  remains  unal- 
tered in  very  high  degrees  of  temperature ;  with  borax  it  fuses 
slowly  into  a  transparent  colorless  glass,  and  with  salt  of  phos- 
phorus forms  a  translucent  silica  skeleton,  and  a  glass  which 
does  not  become  opaline  on  cooling.  Is  not  acted  upon  by 
acids. 
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It  occurs  only  in  primitive  rocks.  In  St.  Gothard  in  mica 
slate,  associated  with  garnet,  staurolite,  and  quartz;  in  the 
Sau-alp  in  Carinthia,  with  garnet,  actynolite,  d^c. ;  in  the  Ty- 
rol with  quartz  and  hornblende;  in  very  large  crystals  in 
Bohemia;  at  Villa  Ricca  in  South  America.  In  the  United 
States  exceedingly  rich  and  beautiful,  at  Litchfield,  Washing- 
ton, Plymouth,  and  Oxford,  Conn.;  Chesterfield,  Mass.,  in 
mica  slate,  and  Charlestown,  N.  H.,  in  quartz.  At  Chester- 
field prisms  are  sometimes  met  with  two  feet  long  and  nearly 
two  inches  wide. — Webster.  At  Windham,  Me.,  it  is  very 
abundant,  and  of  fine  color,  in  a  vein  of  quartz  which  tra- 
verses mica  slate,  and  it  is  accompanied  by  staurotide,  espe- 
cially near  the  walls  of  the  vein. — Cleaveland. 

-  — ^ —  --__■,.        ^   iii^    —~i 

*  Whence  Kyanite,  from  the  Greek,  lifoifyinf  blue. 

t  Hence  Uie  name  DifUiene  was  gireD  bj  Hattjr  to  thii  mineral,  oa  aeoooni  of  ita  doa- 
ble eleettie  poweis* 
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Rhafixite  is  n  nearlj'  white  or  somewhat  reddish  variety 
in  aneregaieti  masses,  from  the  Pfiiach-lhal  in  Ilie  Tyrol. 

When  in  sufficiently  large  massea,  of  a  fine  blue  color  and 
transparent,  ihis  species  is  cut  and  polished  as  an  ornamental 
Btone,  bearing  some  resemblance  to  aiipphire. 

FiBROLiTE.  With  this  mineral  should  now  be  classed j{£ro- 
Utt,  which  was  before  descri]>ed  as  a  distinct  species.  They 
agree  in  chemical  composition  and  in  their  characters  B  B  ;  nor 
ia  there  any  thing  in  the  crystalline  structure  of  the  fibrolite  to 
oppose  the  union,  so  far  as  this  structure  has  been  developed. 
The  principal  authority  tve  have  fur  uniting  them  is  Prof. 
Vanuxeni,  who  experinienied  on  the  kyanite  from  St.  Goihard, 
from  Chesterfield,  Mass.,  and  a  fibrolite  from  WilmingtOD, 
Del.     He  thus  states  their  composition.* 

^  Ooihiid.       ClitHi'tnold.         Wilmlmtcnk 


These  results  very  nearly  accord  with  those  obtained  by 
Chenevix  of  the  analysis  of  the  Carnntic  fibrolite. 

Fibrolite  is  white,  or  of  a  greenish-grey  color,  aod  some- 
times of  the  lustre  of  pearl  and  water  blended.  It  is  fibrous.f 
harder  than  <]uartz,  giving  sparka  with  steel.  The  fibres  of 
which  it  is  composed  are  rarely  so  large  as  to  present  any  very 
determinate  form,  and  are  obliquely  traversed  by  cracks.  It  is 
infusible;  acquires  a  sensible  resinous  electricity  by  friction,  and 
emits  a  reddish  phosphorescent  light  when  two  pieces  are  rub- 
bed together.  Itisfound  Bccompanyingcryslalsof corundum  in 
the  Carnatic,  and  as  a  component  pan  of  the  granite  which  is 
the  matrix  of  that  of  China.  It  was  first  described  by  Count 
Bournon.  In  the  United  States,  it  is  found  at  Lancaster, 
Mass.,  in  mica  slate,  in  a  fibrous  form,  and  also  in  long  bladed 
or  foliated  prisms;  and  ai  Walpole,  N.  H.,  in  mica  slale  ;  at 
Bellows  Falls,  in  gneiss,  according  to  Dr.  Jackson.  In  Scot- 
land, it  occurs  at  Bolriiiny  in  Banffshire  in  gneiss;  in  primi- 
tive rocks  near  Bnnchory  in  Aberdeenshire;  and  in  mica-filate 
in  Mainland,  Shetland. 


WORTH  I TE. 

This   mineral    was   discovered    in  1830.    by  Von   Worth, 

Secretary  of  the  Imperial  Mineralogical  Society  of  St.  Peters- 

•  Jotu.  AcuL  NmL  Bd.,  Pbilid.,  tL  tl.  t  Wlmee  Gbioliu. 
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burg.  It  has  been  twice  analyzed  by  Dr.  Ilesn,  wbo  named  h 
in  honor  of  Von  Worth  *  The  following  are  bis  mean  resulte  : 
silici  40-79,  alumina  5306,  magnesiH  088.  water  4'<>3. 

These  results,  includingthe  magnesia  wiih  ihe  alumina,  gire 
very  nearly  lice  atoms  silicate  of  aJumina,  one  atom  bydtate  of 
alumina.     Formtita:  5AIS+AlAq. 

Sp.  Gr,  31.     H.  =  8-5. 

It  is  found  in  rolled  masses  or  boulders  destitute  of  any  regu- 
lar  crystalline  structure,  but  sometimes  presenting  very  small, 
apparently  four-sided  prisms,  or  plates  similar  to  common 
hyanite;  a  mineral  with  which  it  is  classed  hy  some  authors, 
but  from  which  it  differs  in  containing  essentially  combined 
water,  and  in  its  much  superior  hardness.  It  is  translucent, 
of  a  while  color,  vitreous  lustre,  and  is  harder  than  t[uartz,  or 
even  topaz.  When  heated  in  a  matrass  it  gives  off  ils  water 
and  becomes  opahe.  B  B,  alone,  on  charcoal,  it  is  infusible. 
With  borax  it  dissolves  very  slowly,  and  with  carbonate  of  soda 
it  intumesces,  but  the  assay  does  not  fuse  completely  in  the 
strongest  heat.  Moistened  with  nitrate  of  cobalt  and  strongly 
healed,  it  gives  a  beautiful  dark  blue.  This  mineral  occurs 
near  St.  Petersburg,  and  on  the  shores  of  the  Bay  of  Finland. 

BITCBOLZITE.1 

*wt<H,(Stteivr*r>iAv.,iii'.19S.)    AihjdioaiFiUriiu  sf  Almnini.    D..  limn, 
(I>«i.  Mut.  SK.£tfnt.,  il.Sia)    Epimaeiui  BuaoUumu,  n. 

Combination  of  alumina  and  silica. 

Ttnl                 ClicuKit,  Pom.           Xanarit*. 
Silia. Jli-O W-4II tru 

touik.-'. i-e.'.'.'.'.'.^'i^^^'.'  (WO. '.!'.!'!". '.!il.  o-oo 

r»idtiii>of>isD....  in. uu« 0-00 

U»-OB(ud>i.  W-XtTbiHUcM.       IM-Ue  Kddhhu. 

The  atoms  of  silica  arc  2346,  while  those  of  the  alumina 
are  2343,  showing  that  the  mineral  is  evidently  a  simple  anhy- 
drous sUicale  of  alumina.     Formula  :  AlSi,  or  Al  Si. 
Sp.  Gr.  319.      H,  =  6  — 7. 

This  mineral  is  amorphous,  spoiled  white  and  black,, with  a 
glistening  lustre,  which  is  waxy,  pearly,  or  vitreous  ;  separating 
into  fibres,  especially  in  the  black  part,  but  in  the  while  and 
grey  the  texture  is  ol\en  with  difficulty  perceivable.  The  cross 
fracture  is  occasionally  conchoidal.  The  fragments  are  mostly 
wedge-shaped  and  sharp,  and  wheti  thin  are  slightly  translucent. 

Specimen  from  Chester  ;  color  greyisb>wbiie,  with  a  slight 
tinge  of  yellow ;  structure  hbrous,  the  5bres  sometimes  bent, 
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cn  vieweJ  through  a  micruscope  assuming  the  appear- 
imperfect  prismntic  crystals;  lustre  silky. 
s  lirEi  fnund  at  Fassa-thal  in  the  Tyrol,  by  Dr.  Brandes. 
BUnited  Stales  it  ia  found  at  Chester,  on  the  Delaware 
genn. ;  also  at  Humpreysrille,  Ct.,  and,  according  to  Dr. 
erai  places  in  Monroe,  Orange  county,  N.  Y. 
pas  discovered  by  Von  Worth,  near  Peterahaff,  in 
t,  on  the  shores  of  the  Bay  of  Finland,  and  was  named 


a  stranger."  lis  color  is  white, 
internally  it  very  much  resemblea 
3  an  uneven  fracture,  and  a  vitre- 


UenskiJild,  from 
I  and  yellowish,  an( 
's  translucent, 
is  in  fibrous  n 

Ided  prisms,  two  sides  of  which  form  an  angle  of  45' 

f  the  third  appears  to  he  at  right  angles  with  one  of  the 

In  its  blowpipe  characters,  and  chemical  compositioD, 

vith  Bucholzite;  and  its  complete  identity  with  thai 

vas  first  pointed  out  by  Mr.  Teschemacher,  in  the 

ythe  Boston  Sac.  of  Natural  Hhtory,  for  May,  1S43. 


STAU  ROUTE. 

F'MUFSthe.IL       P,i..r.!>laiitlilGirnFl,K 

Bombinalion  of  alumina,  silica,  a 


iUJdut.tr^iri. 
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and  in  the  apparently  pure  Tarietiea,  a  conchoid al  fractare. 
B  B,  it  assumes  a  darker  hue,  but,  per  se,  does  not  fuse ;  with 
borax  it  melts  slowly  into  a  transparent  deep-green  colored 
glias. 


1. 


Fiff.  1,  the  primary  form  ;  a  right  rhombic  pri!»m.    Fig.  2,  the -, 

of  ivfaich  the  acute  edg^cs  are  replaced  by  plaues,  forming  a  six-tided 
crystal.  Fig.  3  differs  only  from  tig.  2  in  having  the  obtuse  solid  angles 
replaced  by  triangular  planes.  Fi^.  4,  a  made,  connisting  of  two  cryataJt 
resembling  fig.  2,  cros.sing  each  other  at  right  angles.  Fig.  5,  a  macle> 
in  which  the  crystals  cross  each  other  at  a  different  angle. 


M  on  M' 129°  20' 

PonMor  M' 90    00 

M  or  M'  on  a 137    68 

M'onh 115    18 


The  staurolite  belongs  to  primitive  countries.  It  occurs  in 
the  form  of  fig.  2  at  St.  Gothard  iu  Switzerland,  accompany- 
ing kyanite,  and  imbedded  in  talc  slate ;  also  in  the  Greiner 
Mountain,  Tyrol :  macles  of  considerable  size,  superficially  of 
a  dull  brown  color,  and  opake,  are  met  with  in  Bretagne  in 
micaceous  clay,  considered  to  be  the  debris  of  a  primitive 
rock.  Several  other  varieties  occur  at  Compostella  in  Spain, 
in  some  of  the  Hebrides,  generally  dark  colored  and  opake. 
It  is  an  abundant  mineral  in  the  United  States,  usually  in  mica 
slate.  In  Windham,  Me.,  single  prisms,  double  prisms,  cross- 
ing at  right  and  oblique  angles,  and  even  three  prisms  inter- 
secting each  other,  sometimes  all  occur  in  the  same  specimen. 
— Ckaveland.  At  Sheflield,  Northfield  and  Cummington, 
Mass  ,  Litchfield,  Ct.,  in  well  characterized  specimens.  On 
the  Wichicon,  near  Philadelphia,  in  reddish-brown  six-sided 
prisms,  with  dihedral  summits,  associated  with  kyanite  and 
garnet. — Lte.  At  Mink  Cove,  Lisbon,  N.  H.,  finely  formed 
crystals  are  found  both  loose  and  imbedded  in  mica  slate.  At 
Charlestown,  N.  H.,  the  same  rock  contains  hemitrope  crystals 
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ing  andalusile,  but  preaerring  the  dislind  anklet  of 
|...te.  When  ihe  slate  becomes  argUlftceotu,  the  mincra), 
Jerved  by  Dr.  Jackson,  appears  to  pass  into  andaluaite 

I  by  gradual  changes. 

|iirRoi.iTB  Macle."     This  name  has  been  given  by  Dr. 
I  variety  of  this  species    whicli  is  remarkable 
■eseoting  a  structure  similar  to  that  of  aiid.ilusiic  ma- 
'";  it  preserves  the  angles  and  general  character  of 
The  macles  are  generally  crossed  at  the  natural 
I  of  the  crystal,  by  two  black  lines  passing   along  the 
'  I   of   the    rhombic    prism,    while   a   small    central 
rhomboid    is  formed    at   the   centre,   where   the   two 
The  crystals  are  frequently  surrounded  by 
at,   pearly    crust,    which    Dr.    Jackson    regards    as   a 
hydrous  variety  of  andalusile.      The 
nexed    figures    represent    the 
1  appearance  of  these  tnacles 
when  their  faces,  obtained  by  cross- 
sections,  have  been  ground  down  and 
polished.    In  the  most  perfect  spet^i- 
lens,  the  entire  rhomboidal  crystal  is 
iveloped  by  a  uniform  coat  of  black, 
fine-grained  clay  slate,  and  the  interior 
e  is  of  a  reddiah-yeliow  color. 


mtersect.      i  ne  c 
ler,   pearly    crust 

n 
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Charlestown  and  Walpole,  N.  H.,  and  it  is  accompanied  by 
garnets.  According  to  Dr.  Jackson,  these  staurolite  macles 
pass  by  imperceptible  shades  into  andalusite  macles,  when  the 
ndcaceaus  siaie  passes  into  argillaceous  slate. 


AUTOMALITE. 

Aatomalith,  W.    Spinelle  Zincif(&re,  H.    Octahedral  Corandam,  BL    Oahiuto.    8i|i|»hi- 

rus  Eutoma,  O. 

It  consists  essentially  of  alumina  and  zinc. 

Fahlan.  America. 

Alumina 60-00 »*14 57-09 

Silica 4'7H 3*84 1-99 

Oxide  of  zinc 94^ 30-03 34-80 

Protoxide  of  iron...  9*25 5*85 4*55 

Magnesia 0.00 5*25 9-ili 


96*95  Ekeberf.  100-10  Abich.  99<68  Abiok 

Beudant  adopts  the  first  analysis,  which  gives  the  atomic 
ratio  of  the  alumina  to  the  oxide  of  zinc,  as  6  to  I.  The  two 
last  Dr.  Thomson  thinks  are  the  most  entitled  to  conddence, 
and  these,  rejecting  the  iron  and  manganese,  give  us  4  atoms 
of  alumina  to  one  of  oxide  of  zinc,  which  he  regards  as  the 
true  composition  of  the  mineral.     Formula :  ZAll 

Sp. Gr.  41  to  4-3.     H.z=80. 

Automalite  by  some  mineralogists  is  considered  a  variety  of 
spinel ;  and  as  it  contains  so  large  a  proportion  of  the  oxide  of 
zinc,  it  has  been  designated  Zinciferous  Spinel;  sometimes  it 
is  called  Gahnite^  in  honor  of  Gahn,  its  discoverer.  It  occurs 
in  regular  octahedrons,  which  may  be  cleaved  parallel  with  all 
its  planes  ;  it  also  occurs  in  tetrahedrons  of  which  the  angles 
are  replaced ;  and  in  macles.  It  is  much  heavier  than  spinel, 
from  which  it  also  differs  in  being  nearly  opake,  and  of  a  dark 
bluish-green  color  by  transmitted  light,  as  well  as  essentially 
in  respect  of  composition.  B  B  it  is  unalterable  alone,  and 
nearly  so  with  salt  of  phosphorus  or  borax. 

It  occurs  in  a  talcose  rock  at  Fahlun  in  Sweden,  associated 
with  galena,  blende,  garnet,  gadolinite,  &c.  In  the  United 
States,  crystals  of  a  large  size  are  found  at  Franklin,  Sussex 
County,  N.  J.,  accompanying  quartz,  febpar,  and  Jefiersonite; 
and  in  granite  associated  with  chrysoberyl,  garnet,  and  colum- 
bite,  at  Haddam  in  Connecticut.  The  most  perfect  crystals 
found  in  New  Jersey,  have  been  detached  from  the  matrix  of 
limestone,  and  are  found  in  alluvial  situations.  They  are  occa- 
sionally met  with  from  three  to  four  inches  round  the  base, 
having  all  their  edges  emarginated,  and  presenting  a  beau- 
tiful indigo-l^ue  color  by  transmitted  light. 
10* 


114 


EARTH?   llIlf£&ALS. 


DYSLUITE. 
W.  a.  KtalMg.'    Sippfainu  Inruiilli,  D. 

This  mineral  is  by  some  supposed  to  be  a  mere  TBnetjr  of 
zinciferous  spinelle,  in  which  a  large  portion  of  oxide  of  ziac 
IB  replaced  by  protoxide  of  iron,  li  has  tlie  same  crystalline 
form  as  automalite,  but  differs  essentially  in  many  of  its  phys- 
ical characters.  Dr.  Tlionison  has  analyzed  it  and  obtained 
these  products : 


In  other  trials  he  found  no  silica,  and  rejecting  this  as  acci- 
dental, the  mineral  appears  to  be  composed  of  simple  atumi- 
nates;  the  alumina,  as  in  other  cases,  acting  the  pari  of  an 
acid,  and  giving  5  atoms  aluminate  of  iron,  2  atoms  aluminate 
of  zinc,  1  atom  aluminate  of  manganese.  Dr.  Thomson  ob- 
Berfes  that  it  offers  the  only  example  known,  in  the  mineral 
kingdom,  of  a  congeries  of  simple  aluminales.  Formula: 
5FAH-2ZAl+lMnAI. 

Sp.  Gr.  4  5.     H.  =  4  551. 

Its  color  is  usually  yellowish-brown,  varying  in  intensity 
in  different  crystals.  Lustre  vitreous,  inclining  to  resinous. 
Streak  paler  than  the  color.  Fracture  concboidal.  Opake, 
or  sub-translucent.  Easily  frangible.  The  crystals  are  very 
splendent  when  the  faces  are  very  smooth,  which  is  usually 
the  case. 

Primary  form  a  regular  octahedron,  parallel  with  ihe  faces 
of  which  it  presents  imperfect  cleavages.  The  crystals  are 
modified  on  their  edges  by  single  replacements. 

B  B,  it  assumes  a  red  color  which  it  loses  on  cooling,  and 
the  assay  remains  unaltered  in  its  appearance.  When  heated 
on  charcoal  it  becomes  darker  colored,  but  does  not  melt, 
With  carbonate  of  suda  it  does  not  fuse,  but  the  soda  while  in 
fusion  has  a  fine  red  color,  which  it  loses  on  cooling.  With  bi- 
phosphate  of  soda,  no  fusion,  but  the  salt  when  melted  assumes 
a  line  red  color,  which  changes  lo  a  yellow  on  becoming  solid, 
and  when  cold  it  resumes  its  white  color  and  transparency, 
the  assay  remaining  unaltered  in  the  centre.  In  borax  it  dis- 
solves very  slowly.  The  bead  is  transparent,  and  lias  a  very 
deep  garnet-red  color. 

This  mineral  occurs  at   the   Sterling   zinc    mine.  Susses 
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County,  N.  J.,  issociated  with  Franklinite  and  the  other  well 
known  productions  of  that  place.  The  best  crystals  are  im- 
bedded in  calcareous  spar. 


KAMMERERITE.* 

NoideiMkittl.    ( TVtnu.  RmtmmH  imf.  Mm,  8oe,,M  1843,  p,  80.) 

This  is  a  violet  blue  mineral,  which  accompanies  the  Uwar* 
owite  from  the  Ural  mountains.  It  has  been  carefully  de- 
scribed both  by  Von  Worth  and  Nordinskiold  in  the  Tran»- 
actions  above  named,  in  which  its  analysis  by  Hartwall  is  also 
thus  stated : 

Silica 370 

A  lumina 14*9 

Oxide  of  chrome 1*0 

Mafneiia 31*5 

Lime 1-5 

Water 13-0 

964 

Sp.  Gr.  2 640.  —  H.  =  2  —  25. 

It  is  described  as  resembling  in  its  most  compact  form, 
fluor  spar,  though  usually  composed  of  fine  laminae,  like  lepid- 
iolite.  Colors,  sometimes  dark-violet  blue,  sometimes  yellow- 
ish, greenish  or  greenish-white.  Translucent  on  the  edges, 
particularly  after  being  immersed  in  water.  Fracture  compact, 
fine  grained,  becoming  splintery  or  leafy  in  the  less  compact 
varieties ;  flexible.  Dull,  or  of  a  greasy  lustre,  oflen  glisten- 
ing. When  scratched,  it  gives  a  light,  peach  blossom-red,  or 
almost  white  streak.  The  common  form  of  its  crystal  is  a 
hexahedral  prism,  presenting  a  perfect  cleavage  perpendicular 
to  its  axis,  but  yielding  in  no  other  direction.  A  portion  of 
a  clear,  transparent  prism  in  polarized  light,  showed  a  dark 
cross  with  the  surrounding  rings  being  indistinctly  marked ; 
whence  Nordenskiold  concluded  that  its  crystallization  was 
rhombohedric.  But  he  did  not  obtain  any  measurable  planes, 
and  its  more  complete  crystal lographical  characters  yet  remain 
to  be  determined.  The  cleavage  planes  are  lustrous,  like 
mother  of  pearl.  The  color  of  some  crystals,  which  by  day- 
light are  so  dark  that  the  red  color  can  hardly  be  seen,  appears 
by  candle-light  quite  red,  and  some  parts,  which  would  be  taken 
in  the  day  for  chlorite,  are  red  in  the  night.  It  is  thus  dichor- 
ous  like  the  Siberian  chrysoberyl,  but  in  a  less  degree. 

B  B,  per  se,  gives  water  without  any  trace  of  acid,  becoming 
darker ;  swells,  but  does  not  fuse  even  on  the  edges.  In  greater 
heat  becomes  again  reddish,  but  opake.     On  charcoal  it  is  in- 

*  In  bonor  of  M..  Klmmerar,  SapaiintendeDt  of  Uit  Bainaa  miooK 
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fusible,  becoming  green  'm  the  inner  flame,  and  reddish-grey 
in  the  outer.  Wiih  borax  in  the  outer  flame  it  aputien,  and 
then  is  slowly  but  perfectly  dissolved  into  a  line  chrome-green, 
transparent  Tilreous  globule.  Thia  globule  is  brownish  while 
hot,  and  the  chrome-green  appeara  first  al\er  cooling.  With 
the  addition  of  a  little  tin  the  globule  beconiea  of  a  still  more 
brilliant  green.  With  salt  ofphospboras  il  partially  dissolves, 
leaving  a  skeleton  of  silica.  With  solution  of  cobalt  it  shows 
bluish  spots,  both  in  splinters  and  when  powdered.  With  fluor 
epai  it  fuses  lo  a  fine  turquoise  blue  globule. 

This  mineral  occurs  in  the  clefls  of  the  compact  chromium 
ore  on  the  western  declivity  of  Sananowskaja,  in  the  Ural 
mountains,  twelve  wersts  from  Biasensk.  No  other  locality  ia 
named. 

PYROSKLERITE.' 

frnKeMl.     (Stririi-.' Jo»™-Bb-icW,  1B35,  p.aOB.) 

This  minernl  is  quite  similar  to  Karomererite  in  its  com- 
position, aa  appears  by  Von  Kobell's  analysis;  which  gire 
of  silica  3703,  alumina  1350,  magnesia  3163,  onide  of 
chrome  1-43,  protoxide  of  iron  3Si,  and  water  II  00.  The 
formula  given  by  Von  Kobell,  from  these  numbers,  also  re- 

f resents  the  true  composition  of  the  last  species  described. 
t  is  thus  stated  ;  2(MgF)S+{  AlCh}S+l^Aq.t  Specific  grar- 
ily,2'74  Hardness  between  rock  salt  and  fluor  spar.  Streak 
white.  Fracture  uneven  and  splintery;  lustre  dull.  Color 
apple-green  and  emerald-green.  In  thin  edges  translucent. 
B  B  melts  slowly  into  a  greyish  glass.  With  borax  dissokes 
slowly  to  a  chrome-green,  transparent  glass.  Decomposable 
by,  and  forms  a  jelly  in  muriatic  acid.  Exposure  to  a  red 
heal  causes  it  to  lose  II  per  cent,  in  weight,  and  it  becomes 
hard  and  brittle.  It  has  a  crystalline  structure,  and  presents 
a  perfect  cleavage  in  one  direction,  and  a  less  perfect  one 
at  right  angles  with  it. 

me  composition  as  the  species 
from  it  in  crystallization,  color, 
s  observes  that  the  two  minerals 


mineral  has 
just  described,  and  yet  differs 
and  other  characters,  Berzeliu 
may  be  viewed  as  isomeric  c 
calc  spar  and  a 
but  with  what  il 
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HYDROUS  BUCHOLZITE. 

This  name  is  given  by  Dr.  Thomson  to  a  mineral  brought 


J 
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from  the  island  of  Sardinia,  and  composed  according  to  the 
■ndjsis  given  in  Berzelius'  Report  for  1833,*  as  follows : 

Silica 41-350 

Alumina 49-360 

Sulphuric  Acid S-OIO 

Limfl M05 

Water 4-d50 

98*865 

The  atomic  constituents  into  which  these  results  are  re- 
ducible, are  5  atoms  silicate  of  alumina,  1  atom  water ;  8U|^ 
posing  the  sulphate  of  lime  to  be  accidental,  and  admitting  a 
small  excess  of  alumina.     Formula :  5A1S+Aq. 

Sp.  Gr.  2  855.     H.  =  3. 

Color  light-bluish  green ;  streak  white  ;  powder  white. 
Structure  granular,  being  composed  of  small  scales;  brittle. 
Lustre  vitreous ;  translucent.  B  B,  becomes  snow-white,  and 
falls  into  powder,  from  loss  of  water.  With  carbonate  of 
soda,  it  effervesces,  and  forms  slowly  an  opake-white  frit,  or  an 
enamel,  if  the  quantity  of  soda  be  more  considerable.  With 
borax  it  fuses  immediately  into  a  transparent  bead,  leaving  a 
portion  of  silica  undissolved. 


PIIOLERITE. 

This  is  another  hydrous  silicate  of  alumina,  which  shoold 
properly  be  considered  in  this  place.  It  has  been  described 
and  analyzed  by  M.  Guiliemin.t  Three  difTcrcnt  specimens 
gave  him  as  follows  : 

Bi1ic» 4>925 41-r>r> 40-7.'S0 

Alumina 4a-«75 4r?-3S 43-886 

Water l.'i-OOJ 15-00 15-3M 


lOOUOU  100-00  lOO-COO 

Takinor  the  mean  of  these  analyses,  the  atomic  constituents 
of  this  mineral  approach  pretty  nearly  l^  atom  silica,  Ij-  atom 
alumina,  I  atom  water;  formula,  I^AIS+Aq. 

Hardness  and  specific  gravity  not  accurately  given.  It  has 
a  fine  white  color,  and  is  formed  of  small  convex  scales,  having 
a  pearly  lustre.  It  is  soft  to  the  touch,  and  may  be  crushed 
between  the  fingers.  It  adheres  to  the  tongue.  When  plunged 
into  water  it  disengages  air  bubbles ;  but  does  not  exhibit  the 
appearance  of  lenzinite.  It  forms  a  paste  with  water.  When 
heated  it  gives  out  water,  but  is  infusible  B  B,  per  se. 

It  occurs  in  the  coal  formation  of  Fins,  Dep.  of  Allier,  in 
France,  occupying  fissures  in  the  strata. 


*  JahrM-Bcridit,  1833,  p.  174.  f  Ann.  dM  MiiMi,  zi.  480. 


tAKIBl.  HIKERALB. 
ANDALUSITE.' 

pnh.    Crruilg.     lliU|ill;°blt.     eilnlu.Ui.      Amliiliuim  pfiioiiliilllL,  D. 

mineral  U  essentially  composed  uf  silica  and  aliimina, 
Litaiiia  several  oiher  accidental  tDgretfienls.     The  fol- 
aualfBCs  have  been  published. 

onion 3«S 40 D-OU 

XMSOBruidH.            lul-OBuehote.            aMBXmm^ 

:;:::::::::::  a:::::;:::::::;:  a:::::;::::.::::  S 

S9«flD,.Tbo™™.      99B3D..Co«rf.l..    SMCT.IiBfcm. 

des'  analysis  gives  2  per  cent,  of  potash,  and  a  specimcD 

■ali  is  rather  to  be  regarded  as  advenlitious,  from  its  t»- 
CS3  or  entire  absence,  as  shown  ia  ilie  analyses.      If  we 
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In  ihe  Linsenz  valley,  above  InE^pruck,  in  the  Tyrol,  where 
it  occurs  ill  very  large  crystals,  tins  species  is  accompanied 
with  anuther  which  presents  the  ttame  form,  and  haa  hence 
baen  tuken  Tur  grey  aiidalusite.  Sut  these  latter  crysuh  are 
aapposed  to  be  pseiidoinorpbous,  their  hardness  amounting 
only  to  &'0,  while  their  specific  gravity  exceeds  3  5. 


Attdalusite  was  first  observed  by  Count  Bournon  in  n  granite 
mountain  in  Forez,  France,  and  described  by  him  in  the  Jour' 
nal  dt  Phifsiijae,  for  1789.  It  was  soon  afterwards  found  in 
Andahnia,  Spain,  whence  its  name;  and  also  near  Braunadorf 
inSuony;  at  Guldenstein  in  Moravia;  in  Bavaria;  in  the 
Tyrd  ;  at  Killiney  Bay,  Ireland,  and  Cumberland,  in  England. 

In  the  United  Slates,  it  lias  been  fonnd  at  Readfield,  Sear»- 
odoi,  and  Mount  Abraham,  M«- ;  both  massive  and  in  large 
and  perfect  crystals  of  a  pure  flesh  color,  and  sometimes  with 
Ibeir  solid  angles  replnced,  at  Westford,  Mass.  Also  in  very 
perreci  crystnia  at  Litchfield,  ind  Washington,  Ct.,  and  in 
rough,  ligiii-yellowish  prisms,  nfar  Chester,  Penn. 

Cniastoutb  or  Macle.'F  This  mineral,  described  in  the 
fenpcF  editions  of  thia  work  as  i  dlninct  species,  is  now  to  be 
regarded  as  a  variety  of  andalu»le,  both  having  the  same  cry»- 
lallinD  form  and  £eneral  physical  characlerr,  and  agreeing  ^so 
in  chemical  compusiiion ;  as  has  been  fully  shown  by  Dr.  C. 
T.Jackson,  in  a  very  interesting  paper  inserted  in  \\\eJoumat 
of  the  Bnston  Natural  History  Sotitty,  vol.  i.  1834$  Its 
only  peculiarity,  is  in  the  singular  cryslalline  arrattgement  as- 
auraed  by  the  separate  prisms  of  the  mineral,  apparently  while 
imbedded  in  a  sotl  medium,  in  which  sufficient  freedom  was  not 


ilti 
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I  w>  an  iorksblcil  (br  Uic  uuljiU  vl 
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localities  are  small  compared  with  those  from  Lancaster  and 
Sterling,  Mass.,  where  the  mineral  is  exceedingly  abundant  in 
clay-slate,  sometimes  approaching  to  mica-slate.  It  occurs 
also  in  mica-slate  at  Bellows  Falls,  Vt.,  in  clay-slate  at  Charles- 
town,  N.  H.,  and  according  to  Cleaveland,  in  small  quantities 
at  Brunswick,  and  Georgetown,  Maine. 


DAVIDSONITE.* 

This  mineral,  according  to  Dr.  Thomson,  is  composed  of 
silica  66-59,  alumina  32  12,  water  1'30. 

Sp.  Gr.  2  362.     H.  =  65. 

Its  color  is  greenish-yellow;  is  translucent ;  easily  frangi- 
ble ;  brittle.  Texture  foliated ;  cleaves  in  the  direction  par- 
allel to  M  of  an  oblique  rhombic  prism.  The  planes  are  too 
rough  to  admit  of  very  accurate  measurement,  but  M  on  M' 
appears  to  be  about  94  ,  andP  on  M  100^. 

B  B,per  se,  it  becomes  white,  but  does  not  fuse.  With  car- 
bonate of  soda  fuses  imperfectly  into  a  white  enamel.  With 
borax  it  fuses  into  a  transparent  colorless  glass,  having  a  silica 
skeleton  in  the  centre. 

It  was  found  by  Dr.  Davidson  in  the  granite  quarry  of  Ru- 
bislaw,  near  Aberdeen,  constituting  a  detached  mass  in  the 
rock.  It  is  intimately  mixed  with  thin  plates  of  mica,  from 
which  it  is  so  difficult  to  separate  it,  that  the  fullest  confidence 
caimot  be  had  in  the  analysis  of  the  mineral.! 


STELLITE.^ 

Dr.  Thornton,    {0*Uau»  of  Minorology^  Ate,  toL  L,  p.  313.) 

This  mineral  was  discovered  by  Dr.  Thomson  and  his  son, 
in  the  greenstone  trap  situated  on  the  banks  of  the  Forth  and 
Clyde  Canal,  in  Scotland.  It  is  composed,  according  to  his 
analysis,  of 

Silica 48-465 

Lime 30*960 

Ma^eiia 5*580 

Alumina 5*301 

Protoxide  of  iron 3*534 

Water 6-108 

99*948 

Its  atomic  constitution,  as  stated  by  Dr.  Thomson,  is  4 
atoms  bisilicate  of  lime,  1  atom  bisilicate  of  magnesia,  1  atom 

*  In  honor  of  Dr.  Daridson,  Profetior  of  Natural  Hiitorj,  Aberdeen. 

t  Berselioi  (Jabrei-Boricht,  1838,  p.  331)  eajri  tliat  thii  mineral  has  been  iliown  by  Ltm- 
padios,  to  be  a  Tariety  of  emerald. 

X  Named  from  itella,  a  itar,  becaue  Um  eryatalf  an  fpremd  oat,  in  t  ttarlike  foim,  on 
tiM  rock  in  which  the  mineiml  oeemrs. 

u 
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Bilicate  of  alumina,  2^  aloms  water.  Formula  :  4CSH-MS=+ 
AlS+^Aq.  it  differs  Trom  the  zeolites  in  coDtaioing  no  al- 
kali, HuiI  GO  large  a  portion  of  lime  in  the  place  of  alumina; 
from  thomsonite,  which  it  most  resembles,  it  may  be  diBtin- 
guished  by  its  inrerior  hardness,  and  by  blowpipe  characterB. 
Sp.  Gr.  2-612.     H.  =  3  25. 

Color  snow-white;  lustre  silky,  shining;  translucent;  tough, 
having  some  slight  resemblance  to  asbestus,  or  still  more  to 
nemalile  ;  B  B,  fuses  into  a  beautiful  white  enamel ;  with  car- 
bonate of  soda  fuses  with  efTervescence  into  a  transparent  white 
bead;  with  borax,  into  a  perfectly  transparent  glass  when  ihe 
quantity  of  stellite  is  small ;  if  it  be  larger,  the  bead  exhibits  a 
silica  skeleton. 

It  consists  of  a  congeries  of  small  crystals,  issuing  like  rays 
from  Bcreral  centres,  and  these  different  circles  run  into  each 
other;  so  that  the  termination  of  each  crystal  is  confused. 
They  seemed  to  be  oblique  four-sided  prisms,  but  their  angles 
could  not  be  measured.  An  interesting  fact,  therefore,  in  the 
character  of  this  mineral,  remains  lo  be  determined. 

Professor  Beck,  in  his  report  on  the  Mineralogy  of  New 
York,  p.  343,  has  described  and  given  the  analysis  of  a  mineral 
manifestly  very  similar  to  the  stelHte.  It  was  found  in  the  trap 
rocks  of  Bergen  Hill,  N,  J.,  and  Piermonl,  N.  Y.  It  has  the 
same  external  characters,  exhibits  the  same  behaviour  B  B, 
and  differs  but  little  in  the  proportions  of  its  silica  and  bases. 
It  should  be  observed,  however,  that  many  of  the  specimens 
passing  among  mineralogists  for  stellite,  from  the  above-named 
localities,  have  the  hardness  and  other  characters  of  thomson- 
ite, and  contain  soda,  which  is  readily  indicated  by  the  blow- 
pipe. 

DYSCLASITE. 

&1.MU.    (THu.  Rj^Sac.  t/M,«.,  .ol.  .HI,,!..  16.)    Volcunn  Ffmi,  D. 

The  following  are  the  constituents  of  this  mineral,  according 
to  the  analysis  of  Mr.  Conaell : 


Formula,  expressing  its  atomic  constitution,  as 
analyst:  5CalS*+CalSH-9Aq. 

Sp.Gr.  228  — 2-36.      H.  =  4-5  —  6. 


given  by  the 
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Occurs  in  white  masses  which  have  an  opalescent  appear- 
ance, and  exhibit  considerable  translucency.  Lustre  glistening 
and  vitreous.  Its  texture  is  imperfectly  fibrous,  but  the  fibres 
in  some  places  diverge  with  considerable  regularity,  exhibiting 
an  approach  to  crystalline  structure.  It  is  remarkably  tough, 
and  difficultly  firangible,  so  as  to  require  much  time  and  labor 
to  separate  a  mass  into  smaller  firagments,  —  firom  which  prop- 
erty its  name  has  been  derived.  It  gives  ofi*  water  at  a  red 
heat,  and,  B  B,  is  per  se  fiisible  only  on  the  edges,  and  without 
intumescence;  in  soda  it  yields  with  effervescence  a  semi- 
transparent  glass ;  with  borax,  and  salt  of  phosphorus,  it  pre- 
sents colorless  glasses ;  and  with  nitrate  of  cobalt  exhibits  no 
re-action  of  alumina.  When  reduced  to  powder  it  gelatinizes 
readily  with  muriatic  acid. 

This  mineral  was  brought  from  the  Faroe  Islands  by  that 
active  and  enlightened  cultivator  of  Mineralogy,  Count  Vargas 
de  Bedemar,  of  Copenhagen,  to  whom  we  are  indebted  for  so 
many  of  the  rare  and  beautiful  productions  of  those  regions. 
It  was  first  distinguished  as  a  new  species,  by  Mr.  Connell. 

The  Okenite  *  of  Kobell  (from  Disco  Island  and  Tupaur- 
sak  in  North  Greenland)  is  undoubtedly  identical  with  this 
species,  as  both  occur  under  the  same  form,  have  the  same 
composition,  and  are  associated  with  minerals  of  the  same  class. 
Berzelius  has  at  once  united  them,  and  cites  the  dysclasite  as 
a  new  locality  of  okenite,  giving  preference  to  the  latter  name 
probably  on  account  of  its  priority.t  The  great  tenacity  ob- 
served in  the  former  mineral  does  not  seem  to  have  been  no- 
ticed in  the  latter,  and  is  therefore  to  be  attributed  to  some- 
thing independent  of  its  chemical  composition. 

HAYDENITE.t 

CUuvdand.    (Miiundogyj  Second  Edition^  1883  ;  p.  478.) 

This  mineral  has  usually  been  described  as  a  variety  of  cha- 
basie  by  the  mineralogists  of  this  country  (U.  S.),  even  in  the 
latest  treatises  on  the  science,  notwithstanding  that  the  descrip- 
tion given  by  Cleaveland  was  such  as  to  give  it  strong  claims 
to  the  distinction  of  a  new  species.  No  further  examination 
was  made  of  it  until  18S9,  when  its  crystallographical  characters 
were  fully  investigated,  and  the  evidence  of  its  distinct  nature 
satisfactorily  determined.     For  this  we  are  indebted  to  the  late 


*  In  honor  of  Prof.  Oken,  of  Munich.        f  Berzeliui.    Jahres-Berioht,  1835,  p.  S9L 
X  Named  in  honor  of  Dr.  H.  H.  Hayden,  of  Baltimore,  hj  whom  it  was  diaooTored. 
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crystal  I  Dgrapher,  M.  Levy,*  The  mineral  has  not,  however, 
been  analyzed.  The  fullowing  comprises  ihe  essenlial  points 
in  M,  Levy's  description  : 

Sp.  Gr.  not  given.     H.  zz  4. 

It  is  regularly  crystallized,  the  crystals  having  the  form  of  small 
oblitfue  rhombic  prisms,  in  which  the  incidence  of  the  lateral 
faces  is  98°  2'2',  and  the  incidence  of  the  base  on  each  of  the 
lateral  faces  is  96°  5',  They  are  frequently  macled,  and  the 
■zia  of  revolution,  around  which  one  of  the  two  crystals  form- 
ing the  made  is  supposed  to  have  turned  ISO",  is  perpendicu- 
lar to  the  base  of  the  primary  form  (oblique  rhombic  prism), 
and  the  face  by  which  the  two  crystals  are  united  is  parallel  to 
the  same  base.  The  crystals  are  thickly  grouped  together,  oc- 
cupying the  spaces  in  the  narrow  fissures  of  the  rock,  which 
leadily  separates  into  layers  having  both  surfaces  coated  with 
this  mineral  and  the  pearly  heulaudile  already  described.  No 
mod  ill  cations,  either  upon  the  edges  or  angles,  have  been  ob- 
served ;  BO  that  the  relation  between  the  sides  of  the  base  and 
the  lateral  edges  remains  undetermined.  Cleavage,  apparently 
with  the  same  facility,  parallel  to  every  face  of  the  primary 
form.  The  cleavage  planer  sometimes  present  an  uneven  sur- 
face on  account  of  dark  sputs,  as  if  the  substance  had  suffered 
incipient  decomposition.  The  crj'stals  are  usually  covered 
by  a  thin  layer  of  hydrate  of  iron,  which  seems  to  be  the 
result  of  the  decomposition  uf  the  mineral.  This  is  readily 
detached  by  the  knife,  and  the  planes  thus  exposed  are  suffi- 
ciently brilliant  to  be  measured  by  the  reflecting  goniometer. 
Color  is  brownish-yellow  or  greenish-yellow;  the  crystals, 
which  are  all  either  translucent  or  transparent,  are  readily 
scratched  by  the  knife,  and  very  friable.  BB,  a  pure  crys- 
tal, freed  entirely  from  its  ferruginous  covering,  fuses  with 
some  difficulty  without  intumescence,  and  accompanied  by 
slight  phosphorescence,  into  a  while,  blebby,  opaline  globule; 
and  with  its  own  bulk  of  borax,  into  a  perfectly  transparent 
glass.  It  gives  out  litlle  or  no  water  in  the  bulb-tube.  These 
characters  sufficiently  distinguish  this  mineral  from  chabasie, 
and  it  probably  contains  a  much  smaller  proportion  of  lime. 
It  is  soluble  in  sulphuric  acid  or  muriatic  acids,  and  the  solution 
fields  small  while  prismatic  crystals,  almost  equal  in  mass  to  the 
quantity  dissolved.  The  presence  of  potash  ia  readily  shown  by 
the  precipitate  thrown  down  by  chloride  of  platinum. 

According  to  Dr.  Hayden,  this  mineral  is  found  at  Jones's 
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Falls,  near  Baltimore,  Md.,  in  the  fissures  of  gneiss.  It  is  as- 
sociated with  heulandite,  stilbite,  and  small  lenticular  crystals 
of  carbonate  of  iron  ;  the  largest  crystals  vary  from  ^  to  j-  of 
an  inch  across  their  planes.  The  fact  stated  by  M.  Levy,  that 
he  had  observed  no  modifications  of  the  crystals  of  haydenite,* 
is  at  the  present  time  worthy  of  special  notice,  as  a  large  num- 
ber of  specimens  have  since  been  examined,  without  any  evi- 
dence of  such  modifications. 


ANHYDROUS  SCOLEZITE.t 

AbrdeMJUoU,  Biirag^  p.  67. 

This  mineral  occurs  in  the  large  masses  of  scapolite  at  Ers- 
by,  in  Finland.  It  was  taken  for  scapolite  until  its  analysis  by 
the  chemist  above  named,  proved  that  it  could  not  be  that  min- 
eral, and  induced  him  to  constitute  it  a  peculiar  species.  It 
occurs  crystallized,  but  the  form  of  the  crystals  has  not  been 
stated  by  Nordenskiold.     Presents  one  cleavage. 

Sp.  Gr.  not  given.     H.  =  6. 

Its  color  is  white;  lustre  vitreous;  translucent;  fracture 
small  conchoidal ;  B  B,  its  behaviour  is  like  that  of  common 
scolizite,  except  that  more  heat  is  required  to  fuse  it  into  a 
glass  with  soda.     The  constituents  are  as  follow : 

Silica M*13 

Alumina 29^ 

Lime 15^ 

Water 1-07 

99a9 

They  give  3  atoms  silicate  of  alumina,  I  atom  tersilicate  of 
lime;  the  water  being  considered  as  accidental,  not  con- 
stituting an  atomic  proportion. 
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VERMICULITE.t 

Dr,  Thom$(m.    {Ouilimu  vf  Muuralofff,  vol.  IL,  p.  3731) 

This  mineral  has  been  included  by  some  under  the  species 
talc,  but  its  composition  agrees  with  no  variety  of  that  mineral, 
and  it  seems  proper  to  describe  it  by  itself.  Dr.  Thomson  ob- 
tained the  following  results:  silica  4908,  magnesia  16*964, 
peroxide  of  iron  16*  12,  alumina  7*28,  water  10*276.  Formula : 
2MgSH-AlSH-FSH-3Aq. 

Sp.  Gr.  2  525.    H.  =  I. 

It  is  composed  of  shining,  micaceous-looking  plates,  ce- 
mented together   by  a  whitish  matter;    lustre  soapy;    feel 

*  He  had  teen  onlj  thrae  ipecimeni. 

t  From  SmuXij(^  a  worm ;  allading  to  the  appearance  aaiomed  bj  the  mineral  B  B. 

X  From  Twmia,  a  worB,b»eMiM  it  twiita  itaelf  np  liia  awono  whnihMtod  tortdneas. 
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greasy;  sectile.  When  healed  to  redness  it  projects  out  with 
K  vermicular  motion,  as  IT  it  were  a  tnass  of  small  worms,  and 
becomes  of  a  silvery  aspect,  with  a  shade  of  red  or  yellow;  it 
is  infusibie  per  ae,  B  B ;  with  carbonate  of  eoda  in  the  reducing 
Aame  gives  a  greenish,  in  the  oxidizing  flame  an  amelhystine 
colored  glass. 

This  mineral  was  sent  to  Dr.  Thomson  by  Prof.  Holmes  of 
Montreal,  and  il  came  from  Vermont,  but  unfortunately  its  lo- 
cality ia  not  given.  There  has  recently  been  found  at  Mill- 
bury,  Mass.,  a  mineral  which  Mr.  Teschemacher  has  recog- 
nized as  vermiculite,  from  the  similarity  in  its  physical  prop- 
erties, and  in  its  behavior  B  B.  According  to  Hayes,  it  gives 
a  greenish  glass  with  borax  in  the  reducing  flame,  and  with 
salt  of  phosphorus  gives  a  skeleton  of  silica;  alone,  increases 
(o  about  twenty  times  its  size,  exfoliating  into  lamina:,  and  in 
the  gloss  tube  gives  oS*  water.     It  has  not  been  analyzed. 

O.VKONSITE. 
This  is  a  mineral  described  and  analyzed  by  Von  Kobell. 
He  has  named  it  from  its  properly  of  swelling  up*  at  a  red 
heat,  a  character  which  is  possessed  to  the  same  extent  b; 
several  other  minerals,  and  which  should  not  be  too  much 
relied  upon  in  estabtishing  new  species.  The  following  ate 
the  results  of  his  analysis: 


..ao-ss 


Von  Kobell  adds  a  formula;  but  Berzelius  says  that  the 
analysis  allows  no  formula,  and  thinks  that  the  mineral  must 
have  been  a  mixture. t 

Sp.  Gr.  2'80.     H.  between  rock  salt  and  calc-spar. 

The  color  is  bright  apple-green,  sometimes  grey  or  brown- 
ish ;  lustre  greasy ;  translucent ;  fracture  imperfectly  con- 
choidal  or  uneven;  structure  compact,  has  no  determined 
crystalline  form;  B  B,  readily  fusible  into  a  transparent  glass; 
gives  in  the  alembic  a  little  water ;  is  dissolved  slowly  but  com- 
pletely with  borax,  the  globule  opalizing  in  cooling;  it  is  not 
decomposed  by  muriatic  acid  before  or  af\er  exposure  lo  heat, 
but  is  so  by  sulphuric  acid.  While  fusing  B  B,  it  loses  46 
per  cent. 
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This  mineral  is  found  in  a  kind  of  micaceous  dolomite  at 
Possinger  in  Salzburg.  It  bears  some  resemblance  to  the  two 
previously  described  species. 

HUD80N1TE. 

Prrf.  Beek,    (Mm0nbgy  qf  Ah0  r«rk,  p.  40&) 

This  name  has  been  given  by  Prof  Beck  to  a  mineral  con- 
sisting, by  his  analysis,  chiefly  of  silica  and  protoxide  of  iron. 
It  was  found  by  Dr,  Horton  at  Cornwall,  Orange  Coanty, 
N.  Y.,  in  the  vicinity  of  the  Hudson  River.  It  contains  silica 
37*90,  oxide  of  iron  36*80,  alumina  12*70,  lime  11*40,  magne- 
sia 1-92. 

Sp.  Gr.  3-50.    H.  =  4*5  —  6. 

Color  black,  often  with  a  brownish  tarnish ;  streak  green ; 
lustre  vitreous  to  resinous ;  opake.  It  occurs  massive,  exhib- 
iting one  very  perfect  cleavage,  like  some  varieties  of  pyroxene. 
Alone,  B  B,  it  fuses  with  effervescence  into  a  black  bead,  which 
is  attracted  by  the  magnet.  Its  powder,  which  is  green,  has 
its  color  heightened  by  exposure  to  heat.  It  resembles  in  com* 
position  the  mineral  called  PolyliU  by  Dr.  Thomson,  but  con* 
tains  no  protoxide  of  manganese,  to  the  absence  of  which,  w^ 
parently,  must  be  ascribed  its  different  behavior  B  B,  and  its 
inferior  hardness.  Its  crystalline  character  deserves,  from  the 
hands  of  the  gentleman  who  has  proposed  it  as  a  new  species, 
further  investigation  ere  its  claims  to  that  distinction  will  be 
fully  admitted. 

TOPAZ.* 

Topas,  W.    Biliee  FltuitAe  AlamtnenM,  H.    Priimatic  Topas,  M.    Topaiiiit  Rhon^ii- 

eua,  D.    FlooiiUeate  of  AlmninA,  7*Amiim«. 

Combination  of  alumina,  silica,  and  fluoric  acid. 

firaziL  Boxooy. 

AlOWina  ..>..••  .47*3* •...•«•••« .90*4XS« .••«.••... .07 *40* ....*..*•. .57*74 
tallica  *«•.«..**.  44*wa  ••■«..«.«.  *  v4*vl  •...•••..•• .  v4*<N«  •*......*•  .94*90 

Fluoric  acid 7*0 7*79 7*75 7*77 


99H)  Klaproth.    100*18  Beraelins.    99*44  Beneliiu.    90*87  Benalios. 

Composition  deduced  from  the  mean  of  the  above  analyses : 

3A1S+A1FI. 

Sp.  Gr.  3*49  —  3*56.  H.  =  8*0. 
The  topaz  occurs  massive,  in  rounded  pieces,  and  crystal- 
lized. General  form  prismatic,  variously  and  dissimilarly  ter- 
minated ;  the  prism  usually  striated  longitudinally  and  modi- 
fied. Its  structure  is  lamellar  at  right  angles  to  the  axis  of  the 
prism ;  it  also  cleaves,  though  with  difficulty,  parallel  to  the 

*TIm  name  of  Uie  island  whonca  thia  mineral  waa  procured  bj  tha  ancienti. 
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sides  of  a  right  rhombic  pris: 
and  it  appears  tu  yield  to  ine< 
of  the  prism;  cross  frncuii 


n  of  about  124°  23'  and  55'  38'; 
hanical  division  on  all  the  angles 
■e  conchoidal,  wiih  a  shining  viire- 
s  limpid  and  nearly  transparent,  or 
of  various  shades  of  yellow,  green,  blue,  or  red,  and  translu- 
cent ;  it  becomes  electric  by  heat  with  polarity,  and  is  easily 
excited  by  friction,  the  opposite  terminations  of  the  crystals 
presenting  opposite  kinds  of  electricity.  But  Htiiiy  has  de> 
scribed  a  crystal  which  presented  negative  electricity  at  both 
extremities,  and  the  opposite  kind  in  the  middle." 

The  pale-greenish  land  almost  transparent  topaz  of  Siberia 
becomes  electric  by  heat,  not  by  friction  ;  the  Saxon  topazes 
of  a  pale-yellow  color,  become  electric  by  friction,  not  by  heat, 
but  lose  their  color  when  exposed  to  lire;  the  deep-yellow  to- 
paz of  Brazil  becomes  electric  by  heat,  and  red  when  placed 
in  the  fire.  B  B,  on  charcoal,  it  does  not  fuse,  but  the  faces 
of  crystallization  appear  covered  with  minute  blisters,  which 
crack  as  soon  as  formed;  with  borax  it  melts  slowly  into  a 
transparent  glass;  its  powder  gives  a  green  color  to  the  tinc- 
ture of  violets. 


Fig.  1,  the  primnry;  i  right  rliorabic  prism.  Fig,  2,  the  same,  lenuin- 
>led  by  Tour  plaaui,  o{  which  two  replace  the  acute  SDltd  anglen,  awt  tbe 
other  two  the  obtUBe  solid  onBles.  In  fig.  3,  each  acute  iiaiid  angle  ii  re- 
placed by  one  plane,  mid  eBch  obtuse  solid  angle  by  two  pUoes,  teuving 
apparent  a  [>artion  of  the  ilal  ■umruit  of  the  primary  prism  :  there  are  sev- 
eral modifying  ptanea  on  (he  prism  ilself.  The  tryalals  arc  rarely 
pyramidal  at  Iwlli  emla ;  when  they  are  so,  tho  lerminstiona  are  diislmilar  t 

•  Bir  thrii  Bnwnei  eipliliu  thii  bj  >uppoiln|  Iho  crjiuh  la  ho  compowt  gf  Iwo, 
DDlud  with  Ibiir  Tiuaou  M>i«  in  conlul,  anTlliin  dsrrlaiilni  inhnHu  iWlrliiiy  m 
tMr  oppodla  indi.  A  rinilu  phcsODHiioD  hu  •l«  tncn  noiiteiTio  a  cmul  sTuoniii. 
Hh  br  PmC  r«bn :  bm,  anllki  loarinalinii,  lapu  panciHi  lbs  moarkililB  propciT  of 
mainliif  iu  Bicllahait*  iaag  Met  tho  Mmpgratuie  bu  enwl  W  cbun.  (LaihL  ud 
B4ia.J»o...wl.r.,p.lli.)'  1A-.ED.1  ^ 

tTiM  AilM  aflmmpuijliif  th.  CiUlofnii  of  Mr.  BoulsndV  (bow  Mi.  Tnnier't)  ealhe- 
ISoa,  aod  prapir>d  In  the  [<»  M.  Le-y,  (i...  fiiuiM  of  cifbiT-toa  •Uffanioi  roniu  of 
llui<P«cl».    HtDvgl.  l,.p,SI«l.    [All.  Ed. J 
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Topaa  is  almost  peculiar  to  primitive  countTies.  It  is  not, 
like  quartz,  a  component  part  of  any  paTticuIar  rock;  but  at 
Schneckenstein  in  Saxony,  and  in  several  parts  of  Cornwall, it 
occurs  associated  with  tourmaline,  quartz,  and  Htbomarge, 
producing  the  mixture  named,  by  Werner,  topaz-rock.  Its 
usual  matrix  is  granite,  accompanying  beryl,  mica,  tourmaline, 
fluor,  apatite,  and  tin. 

The  district  of  Cairngorm  in  Aberdeenshire  has  produced 
the  largest  and  most  magnificent  crystals  of  topaz.  Jameson 
mentions  one  which  weighed  nineteen  ounces ;  they  are  usually 
of  a  fine  sky-blue  color,  except  on  the  edges  of  the  prism, 
which  appear  pale  brown  ;  topazes  from  this  locality,  howerer, 
are  rare ;  in  the  Ural  and  Altai  Mountains  of  Siberia  they  are 
more  common ;  in  Brazil  they  occur  imbedded  in  an  argilla- 
ceous earth,  resulting,  it  is  believed,  from  the  decomposilioD 
of  primitive  rocks ;  in  smaller  crystals  topaz  is  met  with  in  the 
tin  mines  of  Schlaggenwald  and  Zinnwald  in  Bohemia;  at 
Schneckenstein,  Ehrenfriedersdorf,  and  Eibenstock,  in  Sax- 
ony ;  at  St.  Michael's  Mount  in  Cornwall,  and  in  other  places, 
with  tin.  In  the  Mourne  Mountains  of  Ireland  it  is  found  in 
small  but  extremely  perfect  limpid  crystals,  associated  with 
beryl,  albite,  and  mica,  in  the  drusy  cavities  of  granite.  The 
term  gtmttt  d'eau,  has  been  applied  to  those  natural  stones 
employed  by  the  lapidary  which  possess  the  greatest  limpidity, 
like  those  from  Minas  Novas,  in  Brazil ;  the  larger  portion  <^ 
such  as  are  used  in  jewelry  being  more  or  less  altered  in  color 
by  exposure  to  heat. 
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In  <he  United  States  we  have  as  yel  but  one  locnlit;  of  to- 
paz, which  occurs  at  Trumbull,  Ct.,  in  a  vein  about  a  foot  in 
width,  accompanied  by  fluoT  spar,  mica,  and,  rarely,  with 
wolfram;  it  affords  small  druses  of  perfectly  Iranspareoi  crys- 
tals, but  the  larger  crystals,  which  are  eomeiimes  several  inches 
in  diameter,  have  but  little  trunsparency  or  lustre,  though,  in 
addition  to  the  lateral  faces,  they  present  many  of  the  replace- 
ments on  the  summits  that  are  shown  in  the  accompanying 
figure.  Shepard  has  given  drawings  and  measurements  of 
three  of  these  crystals  in  his  Miarratogy,  p.  237. 

According  to  Tavernier,  the  Grand  Mogul  possesses  an  oc- 
tangular polished  topaz  of  157^  carats  weight,  which  was  pur- 
chased for  $bO,000:  and  M.  d'Esleuege  notices  a  crystal  10 
inches  in  length  and  4  in  diameter.    (Feuchttcanger  on  Gems.) 

1.  Pyropuysalite.  Phvsai-ite.  Pyrophysalith. — Hisinger. 
Contains  alumina  5774,  silica  34;Mi,  fluoric  acid  777,  being 
the  same  ingredienla  as  in  topaz,  and  with  very  little  variation 
of  relative  quantity,  according  to  Berzelius.  It  is  in  fact  a 
coarse  opake  variety  of  topaz,  found  occasionally  in  yellowiBb- 
while  crystals  of  considerable  dimensions,  and  resembling  that 
mineral  in  form.  Its  structure  is  lamellar  in  one  direction, 
and  splendent ;  the  cross  fracture  glimmering  and  uneven;  it 
is  translucent  on  the  edges,  and  not  so  hard  as  topaz;  specific 
gravity  3'41  ;  it  intumesces  when  heated,*  and  gives  out  a 
greenish  phosphoric  light. 

It  is  found  at  Finbo,  near  Fahlun  in  Sweden,  in  a  granite 
composed  of  white  quartz,  felspar,  and  silvery-white  mica.  A 
single  well-pronounced  crystal,  weighing  80  pounds,  is  pre- 
served in  the  College  of  Mines  at  Stockholm. 

2.  Pycnite.  Schorlartigcr  beryl,  W.  Var.  de  silice  fluatee 
alumineuae,  H. 

Altnnlwrt;  In  Bmionj. 


P,c, 


«S^  Bi^iii^lIiH.  IM'S  Slapnlh. 

Sp.  Gr.  35I. 
a  variety  of  topaz  which  occurs  in  long  six-sided 
prisms,  deeply  striated  longitudinally,  often  closely  aggregated  t 
laterally,  and  exhibiting  transverse  rents,  but  without  any  ap- 
parent regular  structure;  it  is  usually  of  a  dull,  yellowish  or 
reddish-while  color,  and  translucent;  is  brittle,  and  may  be 
readily  broken  across  the  prism ;  in  other  directions  its  frac- 

•  Wlumi^B  FrtopliyHllte,  from  Ihu  Oiiigli,  in  tlJution  u  t)i«  efftcl  o(  bul  upon  it. 


EARTHY   MINERALS.  131 

ture  is  imperfectly  conchoidal,  with  a  shining  lustre;  scratches 
quartz ;  B  B,  on  charcoal,  it  does  not  fuse ;  with  borax  it  melts 
slowly  into  a  transparent  glass ;  becomes  electric  on  exposure 
to  heat. 

It  is  found  entering  into  the  composition  of  a  rock,  chiefly 
consisting  of  quartz  and  mica,  at  Altenberg  in  Saxony ;  it  is 
said  also  to  occur  in  Bavaria,  and  other  places ;  but  Altenberg 
is  its  most  noted  locality. 

THULITE. 
Brocke.    ( CrffUUograpkiff  p.  494. ) j^C«ritai  Rbombicnt,  D. 

The  composition  of  this  mineral,  which  by  some  is  still 
regarded  as  a  variety  of  epidote,  is  not  yet  satisfactorily  de- 
termined. According  to  Beudant  (Traitiy  t.  ii.,  p.  73),  it 
consists  of  silica  42*5,  alumina  25*1,  lime  19*4,  magnesia  0*6. 
And  a  more  recent  analysis  by  Prof.  Esmark,  of  Christiana,* 
nearly  accords  with  it  as  here  stated :  silica  42*808,  alumina 
21' 144,  lime  18*726,  soda  and  potash  1*891,  oxide  of  iron 
2*282,  oxide  of  manganese  1*638,  water  0*640.  This  last 
analysis  was  made  in  consequence  of  Dr.  Thomson  having 
announced  the  presence  of  cerium  in  the  specimen  which  he 
examined.  These  are  the  constituents,  according  to  Dr. 
Thomson :  silica  46' 10,  peroxide  of  cerium  25*95,  lime  12*50, 
peroxide  of  iron  5*45,  potash  8*00,  water  l*55.t  We  shall  omit 
the  formula. 

Sp.  Gr.  3*1.    H.z=5*5  — 6. 

It  occurs  in  crystalline  masses  of  a  rose-red  color,  the  form 
when  visible  resembling  that  of  epidote;  translucent;  streak 
greyish-white;  particles  of  granular  varieties  easily  separable; 
cleavage  in  two  directions  parallel  to  the  sides  of  an  (oblique?) 
rhombic  prism  of  92**  30^,  and  87®  30',  according  to  Brooke ; 
no  distinct  cleavage  transverse  to  the  axis  of  this  prism ;  B  B, 
it  fuses  with  carbonate  of  soda  into  an  opake  greenish-white 
bead,  and  with  borax  into  a  colorless  transparent  bead,  which 
assumes  a  sensible  violet  color,  if  a  little  saltpetre  be  added, 
showing  the  presence  of  manganese,  as  recorded  in  the  analy- 
sis by  Esmark.  It  occurs  at  Tellemarken,  in  Norway,  asso- 
ciated with  quartz,  fluor  spar,  and  the  variety  of  idocrase 
termed  cyprine. 


*  Annalei  de«  Minei,  tome  xvii. 

tTh«re  l«  but  one  locality  of  thii  mineral,  and  I  can  explain  the  diicrepancy  in  tbt 
analytea  only  by  suppoding  that  two  different  minerals  from  the  tame  localitj  bav« 
pwaed  under  the  aame  name.    [Am.  £d.] 


nw 
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MASONITE. 

This  niiaeral  has  been  discovered  by  Dr.  Jackson,  exten^ 
sirely  dialributed  in  large  bould^ra  at  Naiickand  Wickford  in 
Rhode-Island.  ItB  appearance  led  him  to  regard  il  as  a  new 
mineral :  and  aubsequently ,  by  an  analysis  and  other  examina- 
tions of  it,  he  has  clearly  shown  it  to  be  entitled  to  that  distinc- 
tion.   He  has  thus  stated  iis  composition ; 


Sp.  Gr.  3-450.  Scratches  glass. 
Its  color  is  brown  or  brownish- black,  with  a  shining  metallic 
lustre  on  the  faces  of  cleavage;  occurs  in  masses  of  a  foliated 
and  interwoven  structure,  sometimes  in  distinct  tabular  crya- 
lals  which  cleave  very  readily  perpendicular  to  their  axes,  but 
with  great  difficulty  in  the  other  direction;  its  primary  form 
appears  to  be  a  right  rhombic  prism,  but  the  specimens  have 
not  afforded  crystalline  placies  of  sufficient  perfection  for  go- 
niometrical  measurement.     B  B,  it  fuses  with  difficulty  into  a 


greenish  enamel. 

It  occurs  in  large  rolled 
associated  with  garnets  : 
Hitchcock,  in  silu,  in  the 
Jackson 


Itii 


at  the  localities  above  named, 

ica:  also,  according  to  Prof, 

of  Ward,  Mass.,  whence  Dr. 

ipposes  the  scattered  fragments  may  have  proceeded. 

ofOwen  Mason,  Esq.,  of  Providence, 


INDIAN  PIPE  STONE.' 

ScoDLERiTE.  This  mineral,  examined  and  analyzed  by  Dr. 
Thomson,  came  from  North  America,  and  is  similar  lo  that 
used  by  the  Indians  in  making  their  tobacco-pipes.  He  ob- 
tained it  from  Dr.  Scouler,  who  had  spent  a  summer  on  the 
Northwest  Coast  of  America,  between  Nootka  Sound  and  the 
Columbia  River  ;  but  he  was  unable  to  learn  from  what  part  of 
the  country  it  came,  or  the  nature  of  the  rocks  with  which 
ciated.     The  mean  of  two  analyses  gave  him, 
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Silica 56-11 

Alominu 17*31 

tiwid 12^ 

Peroxide  of  iron 6*96 

Lime S*l6 

Udgne*U (HX) 

Water 4*50 


99-81 

As  many  of  the  physical  characters  of  this  mineral  seem  to 
show  that  it  cannot  be  regarded  as  a  definite  combination  of 
its  constituents,  the  formula  will  be  omitted. 

Sp.  Gr.  2  606.     H.=  |-5. 

Color  light  greyish-blue;  powder  light  blue;  sectile,  dull, 
opake ;  the  particles,  when  scraped  off  with  a  knife,  feel  gritty 
between  the  teeth;  it  constitutes  a  compact  stone,  through 
which  a  few  scales  are  scattered,  having  some  resemblance  to 
clayUone^  but  being  much  softer;  its  fracture  is  earthy;  BB, 
it  is  infusible.  It  is  evident  that  this  mineral  and  the  following 
partake  much  of  the  nature  of  a  rock,  and  that  they  have  not 
the  character  of  homogeneous,  crystallizable  minerals,  out  of 
which  any  important  set  of  characters  in  establishing  a  species 
can  be  drawn. 

Catlinite.  —  Dr.  Jackson*  has  recently  analyzed  a  snh- 
stance,  used  by  the  northern  Indian  tribes  in  the  making  of 
their  smoking  pipes,  which  he  received  from  Mr.  Catlin,  the 
well-known  traveller.  It  was  taken  from  the  famous  pipe- 
stone  quarry  on  the  Coteau  des  Prairies,  in  the  Sioux  In- 
dian country.  Though  agreeing  in  some  respects  with  the 
pipe-stone  examined  by  Dr.  Thomson,  its  analysis  shows  it  to 
be  quite  distinct,  and  it  is  evident  that  both  minerals  could  not 
have  come  from  the  same  place.  Dr.  Jackson  has  given  the 
following  analysis  of  this  mineral,  and  named  it  in  honor  of 
Mr.  Catlin,  the  first  white  person  who  visited  its  locality. 

Biliea 484 

A  luminn *JS4 

MAfnesiK 6-0 

l.iin« 2*6 

Peroxide  of  iron 5*0 

Oxide  of  manganese.. . .  0*6 
Water 8*4 

It  cannot  be  regarded  as  a  substance  whose  constituents 
are  combined  in  definite  proportions,  so  as  to  admit  of  any 
certain  formula.  It  seems,  in  parts,  a  mechanical  mixture  of 
other  minerals,  sometimes  like  a  fine-grained  red  sandstone^ 
and  frequently  it  has  the  appearance  of  reddle.  In  its  compo- 
sition it  is  very  similar  to  fablunite,  as  analyzed  by  Hisingw, 


^ 


*  AflMrieaa  Joanal  of  SeioBe«,  toL  nzrii.,  p.  Ml. 
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jet  in  phjsica]  characters  there  ia  scarcely  no  resi^mblance  be- 
tween the  two  minerals. 

Sp.  Gr.2'54.  H.  =  175— 2. 
Its  color  is  brownish-red  or  brick-red,  mottled;  streak 
lighter ;  is  cut  with  the  knife,  and  may  be  sawn  into  slabs  with 
about  the  same  far/iliiy  as  common  urgillite ;  feel  rather  soapy, 
like  steatite;  rubbed  on  white  paper  it  leaves  a  very  sensible 
brownish-red  streak;  tonirh,  breaking  with  an  uneven  surface 
in  one  direction,  but  in  the  opposite  direction  more  eoailjr 
frangible,  separating  parallel  with  the  natural  layers  of  the 
rock,  which,  accordmg  to  Mr.  Callin,  consists  wholly  of  this 
mineral,  and  forms  regular  horizontal  strata  to  a  considerable 
extent.  The  surface  is  sometimes  glazed,  and  between  the 
layers  small  scales  of  mica  may  be  seen.  It  is  susceptible  of 
a  fine  poHsh. 

HYDROTALCITE. 
This  mineral  was  examined  by  Carl  HochsieKer,  at  the  re- 
quest of  Dr.  Marchand,  who  received  it  from  Prof  Scheerer. 
It  accompanies  the  steatite  from  Snarum,  and  has  the  appear- 
ance of  foliated  talc.  The  lirst  result  of  the  examination  made 
known  the  entire  absence  ofsllcx,  while  talc  contains  a  consid- 
erable (juanlity.  It  is  massive,  investing  steatite  in  foliated 
masses ;  is  white,  and  gives  a  similar  alrcak,  with  a  pearly  lus- 
tre; transparent;  flexible,  with  a  soapy  feel;  hardness;=2. 
Heated  in  a  lube,  it  gives  off  much  wnier;  at  a  red  heat  it  be- 
comes reddish-brown,  and,  when  immersed  in  boiling  acids, 
almost  entirely  dissolves.  Composition  as  follows  : 
M.«oB.i«. x-aa 


i 


On  account  of  the  insufficiency  of  carhonic  acid,  the  alu- 
mina and  oxide  of  iron  must  act  the  parts  of  an  acid,  and  be 
considered  as  forming  an  aluminaie  with  a  portion  of  the  inag- 
nesia.  The  combination  is  so  regarded  by  Prof.  G.  Rose,  who 
expresses  the  constitution  of  the  mineral  by  this  chemical  for- 
mula: {3MgSC)+(2Mg-''A[)+24H.  It  differs  from  any  other 
magnesian  mineral  of  its  class,  especially  in  the  absence  of  sil- 
ica, and  it  has  been  named  hydrotalcile  from  its  general  agree* 
inent  in  physical  characters  with  talc,  while  at  the  same  time  it  ia 
distinguished  from  it  by  the  large  quantity  of  water  it  contains.* 


Phil.Jdor.AUii.,  n 
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POLYADELPHITE/ 

This  mineral  was  observed  by  Prof.  Nuttall,  who  sent  a 
specimen  of  it  to  Dr.  Thomson  for  analysis.  Its  composition 
proved  to  be  as  follows :  silica  36*824,  lime  24*724,  protoxide 
of  iron  22-948,  protoxide  of  manganese  4*428,  alumina  3*356, 
moisture  0*550. 

The  atoms  of  silica  and  bases  are  nearly  equal,  and  the  mine- 
ral appears  to  be  composed,  from  the  above  numbers,  of  five  sim- 
ple silicates,  thus  expressed  by  Dr.  Thomson  :  5CalS+4(|F+ 
jMn)S+2MgS+AlS. 

Sp.  Gr.  3*76.     H.  =  3*75. 

Color  yellow  of  different  shades,  wine-yellow  and  greenish- 
yellow  ;  the  colors  are  not  bright ;  some  specimens  bear  a  close 
resemblance  to  blende.  The  mineral  is  composed  of  translu- 
cent roundish  grains,  and  of  imperfectly  foliated  masses  agglu- 
tinated together.  Lustre  resinous ;  mass  opake ;  small  grains 
translucent.  fiB,  blackens,  and  assumes  the  appearance  of 
magnetic  iron  ore,  but  does  not  fuse ;  with  carbonate  of  soda 
it  fuses  into  a  green  glass,  which  becomes  black  and  opake  in 
the  oxidizing  flame ;  with  borax  fuses  into  a  dark-brown  opake 
glass ;  with  biphosphate  of  soda  it  fuses  slowly  into  a  transpa- 
rent colored  glass,  leaving  a  silica  skeleton. 

It  occurs  with  Franklinite  and  red  oxide  of  zinc  at  the  Ster- 
ling Mine,  Sussex  County,  N.  J.  It  is  by  no  means  an  abun- 
dant mineral.     It  has  not  been  found  in  crystals. 


SPINEL. 

SpiiMll,  W.    Spinelle,  H.     Dodeeahadral  Coruodom.  M.     Zeilanito,  W.     PlaooMtt. 
Cejlonite.   Candite,  Bommon.    Sappnirui  oeUhedra,  D. 

Combination  of  alumina  and  magnesia,  colored  red  by  a  mi- 
nute portion  of  chromic  acid,  or  blue,  by  the  protoxide  of  iron. 

Aker.  United  Statei.  Cejlonite. 

AlnmiDa 72^ 73-308 H8-0 

MafOMia 14-6:) 13-039 ..lS-0 

SUiea 5-45 5-690 SK) 

Protoxide  of  Iron 4-96 7-4'JO 16-0 


96-59  Berzelius.  99-960  Tbomaon.  96-0  Deaeotila. 

The  silica  and  protoxide  of  iron  are  regarded  as  accidental, 
and  the  essential  ingredients,  alumina  and  magnesia,  are  uni- 
ted, six  atoms  of  the  former  to  one  of  the  latter.  Formula : 
MgAI«. 

Sp.  Gr.  35.     H.  =  80. 

Spinel  occurs  crystallized  either  in  regular  octahedrons,  oc- 
casionally having  their  edges  replaced,  or  in  macles  presenting 

•  From  iroXvf,  and  aStiltpof,  a  brother.    So  called  becauae  it  eonaista  of  fire  differanl 
ailkatea  anited. 
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very  different  rorms.  It  exhibits  vnrious  shades  or  red.  violet, 
^reen,  or  yellow  ;  more  rarely  black  {Pkoii<itr.).  Its  structure 
IB  lamellar,  though  not  very  diaiiiieiiy  so;  but  it  yields  to 
mechanical  dlviHioii  paraitel  to  the  faces  of  the  octahedron. 
Its  fracture  is  commonly  ffnt  conchoidal,  with  a  spleiideat 
vitreous  lustre.  It  scratches  quartz  easily,  but  is  not  so  hard 
u  the  oriental  ruby,  from  which  it  is  readily  distinguished 
both  by  its  color  and  crystallization.  It  is  infusible  ;>»■  sc; 
the  red  varieties  become  brown  and  even  black  and  opake  as 
ihe  temperature  is  increased,  but  on  cooling  they  nppear  first 
green,  then  almost  colorless,  and  at  last  resume  their  red  hue. 
With  borax,  fuses  slowly  into  a  transparent  glass  with  little 
color;  does  not  fuse  but  swells  up  with  carbonate  of  soda, 
aud  fuses  with  difGcuity  in  biphosphaie  of  soda. 


Fit;,  1.  Ihr  pritniry  ;  the  regiiliir  orlHhedran.  Fig  2,  s  micled  rrfdal. 
Id  lucb  a  pofilion  m  ahowi  ii  la  hv  composRil  of  Bboul  equal  pnrl«  of  an 
oclabedroD  (fi^  1),  of  wlikh  one  halfH  half  1um<-<l  rciuii<l.  Fig  3,  the 
octahedron  with  its  tif/t'  replaced  Fig.  4,  ■  m»t\e  cansisllng  of  liro 
•qutl  lod  ■iiniUr  porllona  of  a  ctyatnl  reaembline  fig.  S,  ti«iiie  iKClinu, 
parallel  with  Iitd  apposite  primary  planea,  pluced  jiise  lo  tiaie.  Fig. 
S>  the  primary  octiiliedroa  of  which  Ihe  eilj^es  are  n>orp  diieply  replaced 
than  on  fig.  3.  —  the  triangular  plariea  being  parlinns  of  Ibe  octahedron, 
uid  when  completely  ohlileraled,  resulting  In  Ibe  rbonibic  dad  scab  edrOD, 
6g.6- 
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P  on  P'  or  P  oa  P*  .  .  10«»  ly  le"  H. 

P'orP^on 144    44    S    H. 

Pi  aoj  01  P"  oaf  .  .  .  1B7    60 

eoa/orj' 166    88 

bonb 144    64  10    U^ 

boQPcir6oQP''...l»    26 


is  principally  found  in  Ceylon,  Siam,  and  other  eut- 
a  countries,  where  it  occurs,  like  mast  other  gema,  in  iscda- 
led  and  rolled  crystals  in  the  chaaoeh  of  rivers.  But  crystals 
from  CejIoD  have  been  found  imbedded  in  primitive  litnestone, 
and  in  rocks  containing  adularia  and  mica.  The  pale-bine 
and  pearl-grey  varieties  occur  imbedded  in  calcareous  spar  at 
Aker  in  Sudermannland,  Sweden.  In  the  drussy  cavities  of 
the  rocks  ejected  by  Vesuvius,  very  perfect  and  s)>lendent 
small  black  crystals  have  been  found  with  mica  and  idocrase; 
also  in  compact  gehlenite  at  Monzoni  in  the  Fassatbal,  Tyrol, 
and  in  the  volcanic  rocks  of  Laach  near  Andcrnacb  on  the 
Rhine. 

All  the  varieties  of  this  species  occur  in  the  United  State*.' 
A  splendid  blue  spinel  was  discovered  several  years  since  in- 
the  limestone  quarries  at  Chelmsford,  Mass.,  by  Dr.  Jackson, 
and  inferior  specimens  are  met  with  in  the  same  rock  in  the 
neighboring  towns  of  Bolton  and  Littleton.  Crystals  of  the 
black  variety  of  very  large  size,  from  ten  to  sixteen  inches  ia 
diameter,  and  those  smaller  of  various  shades  of  green,  brown 
and  red,  occur  in  limestone,  at  Amity  and  Warwick,  N.  Y., 
with  brucite,  crichtonite,  hornblende,  &c.  Also  at  Hamburg, 
Franklin,  Newton,  Byram,  N.  J.,  of  every  shade  of  color  from 
a  beautiful  bluish-green  ceylonite  (nearly  transparent)  to  a  jet 
black  pleonaste,  with  rutile,  sapphire,  bruciie,  tourmaline, 
itc.  Dr.  Fowler,  of  Franklin,  who  was  one  of  the  first  to  in- 
vestigate the  minerals  of  this  district,  has  a  pale  rose-red  octa- 
hedron, four  inches  round  at  the  base,  and  another  of  a  black 
color,  sixteen  inches  at  the  base.  The  best  macles  of  a  red 
or  brownish  color,  are  from  Byram,  a  new  locality,  discovered 
bytheedilorin  1842.  They areperfectexhibilionaoffigs-Sand 
4,  and  in  size  from  one  to  two  inches.  Prof.  Nutlall  describes 
crntals  from  Franklin,  in  which  the  solid  angles  of  lt>e  octa* 
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hedroQ  are  replaced,  thus  passin;;  into  (he  cube,  which  he  ob- 
■ervea  he  has  "obtDiaeil  apjiarenily  complpie,  and  ot\  bright 
gieen  color." — Robinson's  Catalogue,  p.  299. 

By  lapidaries  the  acarlet  colored  is  termed  Spinel  Ruhy  ; 
the  rose  red,  Balas  Ruby ;  the  yellow  or  orange  red,  the  Ru- 
bicelle ;  and  the  violet  colored,  Aliaaadtne  Ruby.  The  »ari- 
etf  pleonasle  has  hitherto  been  described  as  a  distinci  species 
by  Phillips,  but  the  editor  in  concurrence  with  ihe  most  re- 
cent authors,  has  now  united  it  with  common  spinel,  with 
which  it  agrees  in  all  essenl'ial  characters.  Having  been 
found  at  Candy,  Ceylon,  it  was  called  CaniliU  by  Bournon. 

The  mineral  which  occurs  in  the  town  of  Warwick.  N.  Y., 
■nd  has  been  described  under  the  name  ot  Pgeudolite,  as  a 
nriety  of  epinelle,  is  now  supposed  to  have  originated  from 
the  "intrusion  of  serpentine  into  the  crystals  of  ^linelle,  parts 
of  which  have  been  removed,  and  the  cohesion  of  the  whole 
baving  become  so  impaired  as  lo  brin^  about  the  apparent 
■oftiiess  of  their  crystals,  while  ihe  particles  are  really  as  hard 
u  they  prove  to  be,  when  subjected  to  the  action  of  the  pew- 
tie."— Pro/.  Bfck. 

8APHIRINE, 

Sp.  Gr.  342.     H.— 70-80. 
Alumina  ail  I,  silica  14  50,  magnesia  16.^5,  lime  0  38,  ox- 
ide of  iron  3'93,  oxide  of  manganese  0*&3,  water  0'49  —  Slra- 

Occurs  disseminated  in  translucent  grains  of  a  pale-blue,  or 
green  color.  Lustre  vitreous.  Streak  while.  Fracture  iin- 
parfecl  conchoidal  Is  not  affected  B  B,  either  alone  or  with 
borax.     Not  altereil  by  exposure  to  a  red  heat. 

This  mineral  was  discovered  by  Giesecke,  associated  with 
mica  and  tibrous  brown  anthophyllite,  at  Akudlek  in  Green- 
land. It  was  distinguished  from  sapphire,  which  it  somewhat 
reaerables,  by  Strom  eyer. 

TUBNEDITE.- 

ncUK.    TuinEiiu.  Lny.    (.«jiii.<^i>*.l.,Ni«>a<'rl<n,iDLT.,p.M].) 

H.  above  4'0. 

This  rare  mineral  occurs  in  small  crystals  of  a  yellowish  or 

brownish -ye  I  low  color;   brilliant  externally;  and  translucent, 

approaching  to  transparent.     The  primary  form  is,  as  deicr- 

Buned  by  Levy,  an  oblique  rhombic  prism;  but  the  only  n 
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ral  joints  ihat  ha*«  been  observed  (the;  are  occasionally  visible 
b;  iTsnsmitted  light)  are  parallel  with  both  diagnnnis  of  the 
p'ism;  one  of  them  is  easily  obtained  with  brilliant  surfacea. 
Streak  white  or  greyinh.  According  to  Children,  it  contains 
alumina,  lime,  magnesia  and  a  little  iron. 
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It  has  been  found  only  on  Mount  Sorel  in  Dauphin^,  ac* 
companying  quarlz,  adularia,  chrichlonite,  and  anatase ;  and 
has  occasionally  passed  among  mineralogists  under  the  Danw 


HuinBjdnUsrHivKni 


HYDRATE  OF  MAGNESIA. 


S^a.    U.>(.rii<ii  migneii 

n  of  magnesia  and  water. 


MigniiU  BjAuta,  H. 


IIKH)  Bne*.        10(mxi  FjI^  ST-OG  Smmaj'tr.  W-M  Tbooiaa. 

Sp.GT.255.     H,  =  IO— 1-5. 

Portions  of  manganese  and  iron  were  also  ohserTed  by  Stro- 
meyer  and  Thomson,  but  these  being  obviously  accidental, 
ihe  mineral  is  a  simple  hydrate. 

It  occurs  ID  plates,  which  have  a  lametlar  etnictiire,  and  oo- 
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casionallj  preaent  indicalions  of  a  six-sided  prism,  which  is 
assumed  as  itie  primary  form,  and  parallel  tolhc  base  of  which 
it  readily  separates  into  plates.  It  is  while,  occasional lly  with 
a  tinge  of  green;  semi-transparent,  with  a  somewhai  pearly 
lustre,  but  becomes  opake  by  exposure;  is  raiher  elastic,  ad- 
heres slightly  to  the  tongue,  and  is  so  soft  as  to  yield  lo  the 
nail.  It  dissolves  entirely  in  muriatic,  nitric,  and  dilute  sul- 
phuric acids,  without  effervescence.  B  B  it  gives  off  water, 
becomes  opake  aud  friable,  but  does  not  fuse. 

s  brought  into  notice  by  the  late  Dr.  Bruce, 


of  Neiv  York,  and 

cliffs  of  Hoboken,  opposili 

brought  from  U; 

lately  discovered 


Nei 


the  s 


d  by  him  in  the  serpentin 
York  city.  It  has  also  been 
one  of  ihe  Shetland  Islands, 
rock  ;*  and  Von  KobeJl  has 
of  serpentine  from  Negro- 


pout,  in  Greece.     He  bus  named  it  hj-dromagnesite. 


CHHYSOLITE.I 


Combine 


tion  of  magn£ 


I,  silica,  and  protoxide  of  ir 


WWSlnMi.  K-T.SBlrDm.  W-S(IW>JiiuIOI>33Bdii  t  BS^I  Waks. 

Stromeyer  noticed  also  a  minute  portion  of  nickel,  Klap- 
Toth  a  lilile  lime,  and  Walmsladt  some  manganese  and  alu- 
mina. These,  however,  are  very  variable,  and  must  be  re- 
garded as  accidental ;  but  Walrnsindt  has  given  the  results  of 
six  analyses  of  this  mineral  from  different  localities,  in  which 
he  finds  a  mean  of  about  len  per  cent,  protojtide  of  iron.  This 
by  some  is  viewed  as  essential,  and  it  is  included  in  the  for- 
mula given  by  fieudant;  but  if  we  regard  it  as  accidental,  the 
resiill  is  1  atom  silica,  I  aitim  magnesia;  or  a  simple  anhy- 
drous silicate  of  macrnesia.     Pormuin,  MgS. 

Sp.  Gr.  33  — 35.     H.~B-5  — 7-0. 

Chrysolite  occurs  in  angular  or  somewhat  rounded  crystal- 


bright 
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iBsaes,  aod  in  pnsmatic  crjstaU  TariousI;  terminated, 
primnry  form  is  a  right  reclaiiguUr  prism,  which  may 
lined  by  cleavages  parallel  to  all  ita  pinned,  jrielding  the 

enl  of  90°  every  way  by  the  reflective  goniometer; 

fracture  is  conchoidai  with  a  viireous  luatre;  color 
yellow,  Bometimea  tinged  with  green  or  hrown ;  irana- 

tranaluceni;  and  possesses  double  refraction.     Ptr 

ifusible  B  B,  hut  becomes  darker :  with  boras  it  forma 
'parent  green  glass. 


PonMTorMouT.   iWOO' 

H  00  d  I I5J    63 

da 119     IS  H 

a  I 137    00 

02 128    60 

b 141     60  H 

The  beat  specimens  nf  chrysolite  are  brought  from  Cnnstai)- 
ttnople  and  the  Levant,  but  under  what  circumatancea  ihey  ar« 
found,  we  have  not  heeo  infcimjed.  It  ia  found  also  occasion- 
ally in  pale-green  transparent  crystals,  among  sand,  at  Ex- 
paillie  in  Auvergne;  at  Vesuvius;  and  in  the  I  ale  of  Bourbon. 

Olieine.  Oiivin,  W.  Peridot  grnnuliforme,  H.  Olivine  ia 
a  variety  of  chrysolite,  differing  slightly  in  respect  of  analysis, 
the  (reneral  form  of  its  crystals,  and  also  in  cleavage.  It  is 
chiefly  found  in  olive-colored  semi-transparent  masses,  which, 
from  their  being  in  a  state  of  decomposition,  have  externally 
an  iridescent,  and  somewhat  metallic  lustre:  fracture  imper- 
fect conchaidal ;  not  so  hard  as  chrysolite.  It  occurs  in  crys- 
tals whose  primary  form  may  be  considered  a  right  rectangular 
prism,  but  they  yield  to  cleavajie  with  regularity  only  parallel 
to  the  terminal  plane  P  of  the  following  figure.  B  B  alone  it 
becomes  somewhat  brown  without  fusing;  with  borax  it  melts 
■lowly  into  a  diaphanous  glass,  colored  by  iron. 


The  ibove  figure  represenis  a  cryslsl  in  Mr.  Mnjenitle'a  collecliciD, 
Irom  ihe  current  of  lava  wbich  nancd  ioto  Uie  aea  a(  Torre  del  Green. 

Olivine  ia  met  with  abundantly  in  certain  lavas,  basalts,  sod 
other  volcanic  rocks;  crysials,  several  inches  in  diameter,  are 
found  in  compact  greenstone  at  Unkic,  near  Bonn  on  the 
Rhine;  large  spheroidal  masses  in  trap-tulTal  Knpferstein  in 
Stiria;  at  Ualiichtswald  m  Measia;  and  at  VeMivius.  These, 
however,  are  generally  granular,  disiniegrating  and  falling  to 
pieces  on  the  pressure  of  the  fingers.  In  small  iguantily  it  oc- 
curs in  many  of  the  basalts  of  Great  Britain  and  America, 
Rare  specimens  of  transpnrent  olivine,  accompanied  by  pyros- 
ene,  have  recently  been  brought  to  the  United  Stales  from  the 
great  volcano  Kirauea,  in  the  island  of  Owhyhee,  by  iDCm- 
bers  of  the  exploring  expedition. 

Mtteohc  Olivinr.  The  semi-transparent  olivine  inclosed  ia 
the  mass  of  meteoric  iron  found  in  Siberia  by  Pallas,  is  only 
peculiar  for  its  straw-yellow  color.    See  its  analysis,  page  140. 

The  small,  uncrystalline,  wax-  or  honey-yellow  masses,  of 
which  the  one  is  wiih  difficulty,  the  other  more  easily  fusible 
B  B,  observed  by  Saiissure  in  the  basalt  of  Limbourg,  and 
which  he  denominated  LimbelUr.  and  Chusite,  {Piridii(  alttrf, 
Beudant,)  appear  to  be  decomposed  varieties  of  this  species. 

HYALOSIDKBITE.* 
This  mineral  was  observed  by  Dr.  Walchner  in  an  amyg- 
daloid in  the  Kniserstuhl,  near  Susbach  in  Brisgau.     He  pub- 
lished a  description  and  aiidlysis  of  it  in  1823.f     It  is  com- 
posed of, 

Rliea. 31-6M 

Pn.iD.>d.  oriion. S3-711 

Ntgnnii 3t-W3 

Pmtoiidfl of  maitcAjHiM. .......  0-460 

OhraauDBi,  I.  ln«, O-OOO 

SMTT 
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Formula  as  given  by  Dr.  Thomson,  2MgS+pS. 

Sp.  Gr.  2-875.     H.  =  5  5. 

Color  yellowish  or  reddish-brown  ;  streak  cinnamon-brown ; 
fracture  small  conchoidal.  It  is  usually  crystallized.  The 
primary  form  is  an  octahedron  with  a  rectangular  base.  The 
summits  are  commonly  replaced  by  planes  parallel  to  the  base, 
and  cutting  the  pyramids  so  deep,  that  the  crystals  have  the 
appearance  of  thin  plates  with  bevelled  edges.  P  on  P^  99** 
22^,  M  on  M^  ll"*  50^  Internal  lustre  vitreous;  of  the  sur- 
faces metallic ;  translucent  on  the  edges.  B  B  it  becomes 
black  and  then  melts  into  a  black  bead,  which  is  attracted  by 
the  magnet.  With  borax  it  fuses  easily  into  a  clear  glass, 
greenish-yellow  while  hot;  but  nearly  colorless  when  cold. 
With  biphosphate  of  soda  it  forms  a  greenish  glass  leaving  a 
silica  skeleton. 


LIGURITE.' 

Consists  according  to  Viviani,  of  silica  57*45,  alumina  7'36, 
lime  25*30,  magnesia  2*56,  oxide  of  iron  3*00,  oxide  of  man- 
ganese 0*50. 

This  mineral  is  described  as  occurring  in  oblique  rhombic 
prisms  of  140^  and  40^,  sometimes  modified,  of  an  apple-green 
color,  and  occasionally  speckled  externally.  Its  fragments  are 
uneven  and  transparent,  with  a  vitreous  lustre.  Streak  grey- 
ish white.  Specific  gravity  3*49.  It  does  not  become  electric 
either  by  heat  or  friction,  and  exhibits  no  phosphorescence 
when  placed  on  live  coal. 

It  occurs  in  a  sort  of  talcose  rock,  on  the  banks  of  the  Stara 
in  the  Apennines.  According  to  Leonhard,  it  is  considered  as 
a  gem  superior  to  chrysolite  in  color,  hardness  and  transpa- 
rency.    It  is  classed  by  Dana  as  a  variety  of  chrysolite. 


FORSTERITE. 
Z><9y,  jSitn,  PkUt  Qnd,  terietf  rii.,  61.    Topazioa  VetaTiaoas,  D. 

H.  about  70. 
Contains  magnesia  and  silica,  according  to  Children. 
Primary  form  a  right  rhombic  prism,  whose  faces  are  in- 
clined to  one  another  at  angles  of  128^  54'  and  51^  6'. 

Occurs  in  small,  colorless  and  brilliant  translucent  crystals. 
Cleavage  perfect,  and  easily  obtained  parallel  to  o. 

*  Ligarite,  after  Lifaria,  Uie  eonotry  in  which  it  ii  foand. 


MonM    128"  W 

M   .  .  lOT    4C 
y  kdjacent  .  .  139     14 


Is  associaled  with  pleonasle  and  olive-green  pyroxene  at  Ve- 
BUTius.  Its  angles  preny  nearly  corrpspoiid  wiih  iluipe  of  chry- 
Boberyl ;  but  its  cleavage  perpendicular  to  the  axis,  which  is 
extremely  distinct  in  Forsteiite,  has  not  been  observed  in  that 
mineral. 

CONDHODITE.    BRUCrTE.* 

Siyicrl.    Lufit^jEU.    Uutninculuautaliiiuiu,  U, 


96-183  B.,l»n.I 

v-nuH-c 

M-TI  Riainel>li«f.$  tW-rS  SuhdiiUhiis.  IU4-I3  nainiDFlilcif. 

Formula  given  by  Seyberl,  with  whose  results  all  the  later 
analyses  nearly  accord  :  Mg^Fl+UMgS.  The  iron  and  potash 
are  thiia  regarded  as  unessential  ingredients;  and  it  is  to  be 
observed  that  the  latter  was  not  found  in  either  of  the  speci- 
mens examined  by  Rammelsberg.  It  will  be  noticed  also 
that  the  analyses  by  Rammelsberg  give  a  larger  per  cent- 
age  of  fluoric  acid.  He  lias  hence  drawn  a  different  formula, 
According  to  which  ilie  mineral  ought  to  consist  of  silica  37-28, 
magnesia  and  oxide  of  irnn  58'40,  (supposing  that  the  latter 
replaces  the  magnesia,)  and  7  55  of  Iluoric  acid.     He  thus 
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Btftiea  the  chemical   formula:  MgF+3Ag^)^i,  which  is  the 
same  as  that  givea  before  by  Von  Kobell. 

Sp.  Gr.  315  to  3^.     H.  =:  6-5. 

This  mineral  occurs  massive,  and  in  small  grains,  haring 
occasional,  but  not  very  decided  appeiTancea  of  regular  exter- 
nal form,  and  crossed  by  nearly  parallel  reds,  of  which  the 
surfaces  have  a  somewhat  pearly  lustre.  No  decided  marka 
of  regular  internal  structure  are  discernible  in  them;  but  the 
massive  of  Pargas  is  divisible  into  apparently  rhombic  prisma; 
and  that  of  New  Jersey  is  described  as  occurring  in  short  ob- 
lique rhombic  prisms  difieremly  modified,  and  too  imperfect 
to  admit  of  measurement ;  rarelythe  plane  obliquefaces  of  the 
prism  are  Tisible,  and  this  cleavage  is  obtained  with  great  diffi- 
culty; but  parallel  with  M  M'  cleavage  faces  are  aometimea 
produced  in  breaking  the  masses,  which  give  an  angle  of  about 
112°.  The  color  wine,  or  wax-yellow,  brownish- yellow  some- 
times of  a  deep  orange ;  it  is  translucent,  lustre  glassy,  or 
almost  resinous;  yields  to  the  knife  with  difficulty;  and  bj 
friction  acquires  a  resinous  electricity.* 

B  B,  it  is  infusible,  but  loses  its  color;  with  borax  it  fuses 
slowly  but  completely  into  a  transparent  glass,  tinged  by  iron. 
The  brown  varieties  set  slightly  on  the  magnet ;  it  dissolves 
in  nitric  acid.  The  presence  of  fluoric  acid  is  readily  shown 
by  its  action  upon  glass,  when  the  mineral  is  decomposed  by 
sulphuric  acid. 

•Thin  b  BO  Biia«n1intlia  wlwl*  nnfaoTtbg  kIsbh,  Ihit  ufftn  >  nma  inUrHlinf 
Utiotj  Ihtn  Uh  pmrnl  ipMiH.  UHiiiderMl  in  n&niH*  u>  iu  dMiiikal  HUn ;  u4  fi 
»  u>  Amnririiii  nuaia Liwliu  and  chamini  IKlt  wt  owa  iwr  nnt  impsiUnl  knawladn 
•IbIT  of  New  York,  su,  diHiMiUaniitilr,  Ihe  Snl  lo  delect  it* 
.  .1..  u-_  I : ,1   ,„  „hil.  Ur.  S< 

H,P«,U™i.t,.(l 


la  New  ienay  milKnl,  'al  while  Ur.  SaibeR  of  Philldel- 
•-liitcmHi  II  in  111-  ° ■-■ ■  ■■• '-  -'■'-'■  = 


tnbiTa  tiMn  otefrooked  bwh  bj  Kent 

kiieininiiHiliDnerilie  Pai^u  miinnl,  Srrbert  (<)  innauncad  hiadiHaierrarfluniicacM 
In  1  ipscimeii  fiooi  Naw  Jener.  willwul  the  laut  knowlsdfa,  u  h*  dedarsi.  DTwbd 
hut  been  iloae  by  I>inpt4C  ila  ini  infemd  mm  Ihair  ebarasMn  ihu  Bruciia  and 
CoBdnciH  won  diUkrenl  minpnli,  Ihoufb  Beiulini  had  (iewed  (hem  u  idinlial ;  bit 

aenticl  e«Hlilw>nI  oT  bolh,  and  u  ealebtlah  their  identilT.  Soon  ttUr,  Dr.  TbomHa 
■■da  kHWB  liH  inalriia  ofiba  Naw  Itmj  niaeni,  and  fullj  cooenned  Sayban'i. 
Thai  U  eppun  that  SaTbeil,  equally  with  tdnfiulT,  wen  iha  ditcoittrei  oC  fluorir  uld 

" ^,),;y^y;,^„yj_i.'_fi  """..??!*. — ??#«.^-_,n, _.!_"" 

meite,  iB  which  be  hid  t 
-aliieila,  and  not  almplj 

._    .nlBenloipfle,  and  UBOat       __  .  ..  .   _. 

Clearaland'a  Bilnaralaffy.    Al  U>la  time  ba  wu  not  awu*  of  LaBfattf*B  pfior 


lalaef  braeite,  Ib  which  be  htdfooDda  lufa  portion  of  ai  Ilea,  and  prarad  tba  ninerml  to 
be  a  flofr^ilieela,  and  not  alnpilj  a  ffufila  oT  nefoeelA,  u  it  had  been  rafaided  br  iBanj 
Vow  DlaenloipfU,  and  OBiIar  which  nane  itwaa  manlionHl  in  be  Ont  adltiea  of 

" 'nnd'a  ninanlDcy.    AI  U>la  Ume  be  wai  not  a*e»  of  LiBfattPi  prioi  eiperi- 

Tbe  anelfaie  by  BanellBa  I  hen  not  baan  able  la  lad.    Legntaff  oblateed, 
,  imcs^ii  SI,  oiida  of  inn  B,  loarie  eoid  9,  water  t.    It  wia  M  int  nppoeed  U 

n.|»rae,byl>r.  Bne«,tbe  iniflnei  dlar -*••■-  -'—'  ~  -'-  "-"-J  1 

[Am.  Kb.) 


ir.oraeL,T.,3U. 


Joqi.  of  fled.  H.,  In. 
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The  oal;  European  localiijes  of  this  species  are  ihe  district 
«f  PvfM,  Finland,  (discovered  bj  Berzelius,)  and  Oken  in 
S««Jm,  wbere  it  b  imbedded  in  limestone  with  spinelle  and 
MTfWiM.  In  Ihe  United  Stales,  in  Sussex  County,  N.  J.,  and 
OVMIC*  County,  N.  Y.,  there  are  several  localities  which  have 
'  m  long  known  to  mineralogisia.  They  occur  in  a  beautiful 
ihe  crystalline  limestone,  (alferrd  blue  Umtstone  of  Prof. 
'  Jl^fn,)  the  repository  of  the  various  other  interesting  minc- 
nb  of  those  districts.  Same  of  the  largest  masses  have  been 
found  at  Bytam,  but  the  finest  colored  specimens  have  been 
broushl  from  Sparta,  of  the  former  state.  Quite  recently  a 
locality  of  bruciie  has  been  discovered  by  Prof.  Rogers  in  a 
b«d  of  white  limestone,  near  Chad's  Ford,  on  Ihe  Brandywine, 
Penn. 

HUMrTE* 


3  Bowent  very  similar  to  brucite, 


Composition  according  ti 
containing  fluoric  acid. 

Sp.  Gr.  3-2.     H.  =  Ir6. 

It  occurs  in  very  small  crystals,  which  are  of  a  yellowish  or 
deep  red ili fill-brown  color;  and  transparent  or  translucent; 
with  a  shining  lustre.  The  crystals  ate  modifled  in  an  extra- 
ordinary degree;  their  primary  form  may  be  considered  as 
being  aright  rhombic  prism  of  60°  and  120°,  but  they  yield  to 
cleavage  parallel  only  to  its  shorter  diagonal  (t.  c.  to  the  plane 
A  of  the  following  figure).  B  B  it  becomes  opake,  but  does 
not  fuse ;  and  with  borax  affords  a  clear  glass. 
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^8 
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. .  140°  66/ 

.  .  143  20 

. .  165  2 

..159  10 

..169  80 

..116  25 

..163  22 

..181  15 

. .  148  15 

..137  00 

..116  10 


It  is  found  on  Monte  Somma,  with  brownish  mica,  pleonaste, 
and  other  volcanic  minerals ;  the  crystals,  though  minute, 
being  extremely  distinct.  It  is  described  by  Monticelli  and 
Covelli  of  Naples,  in  their  Prodomo  della  Mineralogia  Vtr- 
suvicMa,  and  is  regarded  by  them  as  identical  with  condrodite. 


SERPENTINE.* 

Ophite,  L.    Hydrous  Sesauiiilieate  of  Ma^esia,  71Wmu<m.    Ophitia  commonis,  D.   Ophi- 

tia,  Fttntonu,    Talcom  aerpentinam,  Lm.,  fFam. 

Has  been  divided  into  noble  and  common  serpentine,  a  dis- 
tinction which  it  is  not  very  easy  to  draw.  The  term  noble 
applies  to  such  varieties  as  have  a  uniform  green  color,  and 
are  translucent,  and  fit  for  cutting ;  while  common  serpentine 
has  a  more  earthy  texture,  is  less  impalpable,  and  often  con- 
tains admixtures  of  foreign  matter. 

Hoboken.  '      Fahlao. 

Biliea 43-50 41-€7 41-96 

Mafneaia 38-68 41-25 40-64 

Alumina 1-00 0*00 0>37 

Lime 0-25 O-C'O O^HJ 

Oxide  ofiron 1-50 1-64 2-18 

Oxide  of  manganeae  and  chrome.  0-87 OKH). . . » 0-00 

Water 15-20 0-00 11-68 

Carbonic  acid  and  bitumen 0-00 13-80 3*4S 


100-00  John. 


98-36  Yonnzem.       100'48  LychMlL 


Bnarum. 

Silica 42-97 

Mafneaia 41-66 

Alumina 0-87 

Oxide  of  iron 2-48. . . . . 

Water )  I2KIQ"" 

Carbonic  acid  and  bitumen 5  ^^^. . . . , 

Lota. 0-00...., 


PteeunUf 
NewburjrporU 

42-00 

40-00 

....  0-00 

1-00 

14-38 

.....  0-00 
2-68 


lOOKM)  HartwelL       lOOKX)  Vanoxem. 


The  mean  of  ten  careful  analyses  of  pure  serpentine  as 
stated  by  Thomson,  (nine  of  them  by  Lychnell,)  shows  the 


*  Serpentine  and  Ophite,  from  the  Latin  and  Greek,  in  alloaion  to  the  apotted  or 
gated  appearance,  —  uko  the  akin  of  a  aoake,  —  which  it  fieqaenily  pteetnla. 
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Igrey. 


constitution  of  this  mineral  to  be  1^  atom  silica,  1 
nesis,  1  atom  waler,  or  by  the  Tormula,  MgS'l+Aq. 
Sp.  Gr.2-5  to2  56.     H.^3-0. 

Color  commonly  dark  green,  passing  into  yellow 
Translucent  or  opake,  with  a  slightly  reaiuoua  lij?ire.  Frac- 
nnchoidal  or  splintery  ;  is  occasionally  somewhat  unctu- 
ous to  the  touch,  and  yields  easily  to  the  knife ;  hut  it  neither 
adheres  to  the  tongue  nor  is  scratched  by  the  nail.  It  loses 
its  water,  and  hardens  on  exposure  to  heal;  B  B,  the  thin 
edges  may  be  fused  inio  an  cname! ;  with  borax  it  melts  slowty 
into  a  greenish  transparent  glass,  which  becomes  almost  white 
on  cooling. 

Dark-green  opake  crystals  of  this  substance  have  been  met 
with  in  the  Fassa  valley,  Tyrol ;  their  form,  however,  is  gene- 
rally BO  indistinct  that  a  few  only  of  the  faces  can  be  traced, 
and  by  many  they  are  considered  as  pseudomorphs ;  perhaps,  as 
Quernstedt  has  lately  atteinpted  to  show,  pseudo-crystals  of 
chrysolite.  But  more  regular  iind  iiudouliied  forms,  indica* 
ling  a  right  rectangular  prism  for  ihe  primary  have  been  met 
with  in  the  Weisslein  of  Penig  in  Saxony,  and  in  a  blackish- 
green  variety,  the  locality  of  which  is  not  known.  At  Snartim 
in  Norway,  it  is  found  in  greenish-grey  masses,  which  contain 
large  and  perfect  pseudomorphous  crystals.  Noble  serpentine 
occurs  at  Fahlun  and  Gulsj«  in  Sweden,  in  the  Isle  of  Man, 
the  vicinity  of  Portsoy  in  Aberdeenshire,  in  Corsica,  Silesia, 
Saxony,  &c. 

There  are  several  important  localities  of  serpentine  in  the 
United  Stares.  The  precious  variety,  of  a  light-green  color, 
is  found  at  Philllpstown,  N.  ¥.,  frequently  including  seams  of 
asbesliis.  Also  at  Newburyport.  Mass.;  New  Fane,  Vt.;  at 
Hoboken,  N.  J. ;  at  Amity  and  Warwick,  N.  Y.,  where  crys- 
tals of  a  blackish -green  color,  in  the  form  of  oblique  four-sided 
prisms,  from  twelve  lo  sixteen  inches  in  circumference  were 
first  observed  by  Dr.  Fowler,  associated  with  brucile  and  black 
spinelle,  in  crystalline  limestone.  It  is  probable  that  these  are 
also  pseudomorphous. 

Common  serpentine  is  frequently  Irnversed  by  veins  of  asbes- 
tus,  and  occurs  in  masses  and  beds  in  primitive  rocks  in  the 
Shetland  Isles,  at  (he  Lizard  in  Cornwall,  in  Piedmont,  Saltz- 
burg  and  elsewhere  on  the  continent.  The  following  are  to 
be  regarded  as  varieties  of  serpentine. 

I.  Dewetlite  of  Emmoss.  This  variety  is  found  in  seams 
and  irregular  veins  at  Middleficid,  Mass.  It  contains  mag- 
nesia 4000,  silica  4000,  water  20.  — Shepard,  Specific 
gravity  2 '3,  hardness  3;  color  white,  yellowish  and  green isfa- 
jvbitp.    Translucent,  streak  white,  lustre  vitreous,  inclining 
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to  resinous.  Easily  frangible,  especially  if  immersed  in  water. 
It  exhibits  small  mamillary  concretions.  Fracture  e?en  and 
imperfectly  conchoidal.* 

2.  Metaxite  of  Breithaupt.  This  is  also  supposed  to 
be  a  variety  of  serpentine.  Composition,  silica  45*04,  Mag- 
nesia 34*00,  peroxide  of  iron  5*28,  water  15*40.  Specific 
gravity  2*421;  hardness  3*5.  Color  greenish-white;  lustre 
silky.  Texture  fibrous.  Rather  sectile.  B  B,  fuses  without 
communicating  any  color  to  the  flame.  Ignited  with  nitrate 
of  cobalt,  it  assumes  a  lilac  color,  showing  the  presence  of 
magnesia. — Thomson^ s  Outlines  of  Mineralogy^  i.,  171. 

3.  PicROLiTE  OF  Hausmann.  This  must  also  be  classed  as 
a  variety  of  the  present  species.  Composed  according  to 
Almroth,  of  magnesia  38*80,  silica  40*04,  water  9.08,  protox- 
ide of  iron  8*28,  carbonic  acid  4*70.  It  is  massive  or  fibroas, 
with  a  radiated  structure.  Color  leek-green,  passing  into 
yellow.  Translucent  on  the  edges.  Streak  somewhat  shin- 
ing. It  colors  glass  of  borax-green ;  but  the  color  disappears 
on  cooling.  It  occurs  in  irregular  veins  at  the  Taberg  of 
Smaland  in  Sweden,  traversing  beds  of  magnetic  iron  ore, 
and  associated  with  calc  spar  and  serpentine. 

4.  Kerolite.  Leonhard  and  Briethaupt  Contains  silica 
37.95,  alumina  1218,  magnesia  1602,  water  3100.  — Ffaf. 
It  is  found  in  kidney-shaped  masses,  which  have  a  lamellar  or 
compact  structure,  and  a  white,  yellow,  or  green  color.  Lus- 
tre vitreous  or  resinous;  transparent  or  translucent;  fracture 
conchoid al ;  feels  greasy,  but  does  not  adhere  to  the  tongue. 

It  occurs  at  Frankenstein  in  Silesia,  and  at  Zoblitz  in  Sax- 
ony, in  both  localities  associated  with  serpentine. 

5.  HvDROPHiTE.t  M .  Scanberg  has  analyzed  a  species  of 
green  serpentine  found  at  Taberg  in  Smoland,  and  in  which 
Mr.  Laguhjehm  had  discovered  the  presence  of  vanadium. 
This  mineral  is  amorphous,  soft,  has  an  irregular  fracture,  is 
of  a  mountain-green  color,  and  of  the  specific  gravity  265. 
B  B  it  gives  out  water,  but  does  not  melt.  It  contains  36*195 
silica,  22*729  oxide  of  iron,  1*66  oxide  of  manganese,  21'082 
magnesia,  0*115  vanadic  acid,  16  080  water. 

6.  Another  mineral  analogous  to  serpentine  has  also  been 
described  by  M.  Svanberg  under  the  name  Pi^rophylle.  It  is 
amorphous,  of  a  flaky  texture  and  crystalline  appearance;  but 
the  faces  of  the  crystals  being  the  faces  of  the  laminse.  It  is 
dark   greenish-grey;    hardness   between  calcareous  spar  and 

*  Emrooiu's  Mannal  of  Mineralogy  and  Geology,  p.  835. 
t  Benelios'i  Rapport  Annuel  for  1840,  p.  119. 
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mica.  Specific  gravity  2-75.  B  B  it  gives  off  wsler,  and  does 
not  melt.  Composed  of  silica  49-SO,  magneaia  3011,  oxide 
I  680,  iinie  0  TS,  alumina  111,  water  9-83.  It  was 
fouaJ  at  Sda. 

SOAPSTONE. 

SperkiKia.  W.    Tulc  »gilile,  H. 

The  Bospatone  ofCornwall  codsLiIb  of  44  silica,  987  alu- 
mina, 24'14  mqgnesia,  aad  2I'32  water. —  Thomson.  It  ia 
found  maasive,  and  nearly  while  or  of  a  grey  color,  sometimea 
with  a  tinge  of  yellow,  and  moiiled  with  green  or  purple; 
when  firsi  rniaed  it  may  be  kneaded  like  dough,  bm  by  expo- 
sure loses  a  part  of  its  moisture,  and  is  then  translucent  on  ihe 
edges,  yielding  to  the  nail,  and  possessing  an  uuciuoua  feel : 
hence  its  name. 

It  occurs  in  a  vein  of  serpentine  al  the  Lizard  Point  at  Corn- 
wall, where  it  sometimes  presents  the  appearance  of  passing 
into  asbealus.  It  is  used  in  the  manufacture  of  porcelain  at 
Swansea  in  Wales,  and  is  also  found  near  the  Cheesewring,  at 
St.  Cleet  in  Cornwall. 

It  is  commonly  classed  with  steatite,  but  is  much  sof\er.  la 
Uie  composition  of  steatite  no  alumina  has  been  delected,  and 
it  is  infusible,  whereas  soapstoue  fuses  into  a  white  enamel. 
It  sometimes  includes  veina  of  aslieslus. 

I.  STiSATiTE.^     Speckstein,  W.     Talc  Steatite,  H. 


SX-ilVr 


(■5 50«l 


Sp.  Gr.  2-65. 

Steatite  presents  various  shades  of  while,  grey,  yellow, 
^een,  and  red,  and  is  met  with  only  massive;  the  distinctly 
pronounced  crystals,  which  occur  i^nbedded  in  a  massive  vari- 
ety of  the  same  mineral  at  Gopfersgriinn  in  Bayreuth,  bcinj; 
paeudomorphous  of  the  common  variety  of  quartz,  or  occasion- 
ally  of  calcareous  and  pearl  spars.  It  has  generally  an  unctu- 
ous feel;  yields  to  the  nail,  but  does  not  adhere  to  the  tongue; 
fracture  splintery,  sometimes  slaty;  somewhat  translucent  on 
the  edges;  hardens  B  B,  and  becomes  black,  but  is  infusible. 

Steatite  is  found  in  considerable  masses,  or  in  beds  or  veins, 
in  some  primitive  mountains.  It  is  moet  common  in  serpen- 
tine. At  Freyberg  in  Saxony  it  occurs  in  tin  veins,  accompa- 
nied by  or  mingled  with  mica,  asbestus,  quartz,  aud  occasion- 

I  HgtufjiDf  H»p,  ui  ilJnioo  Lo  iu  gnaMjf  JbbL 
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ally  native  silver,  d&c.  It  abounds  in  the  principality  of  Bay- 
reuth,  and  is  also  found  in  Bohemia,  Norway,  Sweden,  and 
France ;  in  the  Isle  of  Anglesey ;  at  Portsoy,  in  Aberdeenshire, 
in  serpentine ;  in  the  Isle  of  Skye,  and  others  of  the  Hebrides, 
in  wacke ;  and  in  Fifeshire,  of  a  sky-blue  color,  with  limestone. 

In  the  United  States,  New-England  affords  many  very  ex- 
tensive beds  of  this  useful  mineral :  as  Somers  and  Bristol,  Gt, 
Oxford  and  Graf\on,  N.  H.,  Fitchburg  and  Millbury,  Mass. 
Sroithfield,  R.  I.,  has  probably  supplied  more  for  the  arts  and 
manufactures  than  any  other  locality.  It  occurs  also  in  New- 
Jersey  and  Pennsylvania ;  as  described  in  Prof  Rogers's  Re- 
ports. 

The  white  varieties,  or  those  which  become  so  by  caicina^ 
tion,  are  employed  in  the  manufacture  of  porcelain :  others  are 
used  for  fulling.  The  Arabs,  according  to  Shaw,  use  steatite 
in  their  baths  instead  of  soap,  to  soften  the  skin ;  and  Hum- 
boldt states  that  the  Otomaques,  a  savage  race  inhabiting  the 
banks  of  the  Oronoko,  are  almost  entirely  supported  during 
three  months  of  the  year  by  eating  a  species  of  steatite,  which 
they  first  slightly  bake,  and  then  moisten  with  water. 

2.  PoTSTONE.  Topfstein,  W.  Talc  ollaire,  H.  Pierre  ol- 
laire,  Br.  Serpentine  ollaire,  Bt.  Is  a  coarse,  indistinctly 
granular  variety  of  indurated  talc,  having  a  greenish-grey  or 
leek-green  color,  with  a  glistening  or  pearly  lustre.  Contains 
silica  49*01,  magnesia  30*20,  alumina  6*08,  protoxide  of  iron 
11*40,  water  4*2. — Variety  from  Sweden  by  Thomson. 

Potstone  is  plentifully  found  at  Chiavenna,  in  the  Valteline ; 
at  Como,  in  Lombardy ;  and,  generally  speaking,  in  serpentine 
countries;  in  Norway,  Sweden,  Finland,  and  Greenland.  Its 
united  properties  of  infusibility,  softness,  and  tenacity,  admit 
of  its  being  readily  turned  on  the  lathe ;  from  time  immemorial 
it  has  been  formed  into  vessels*  in  the  Yalais  and  Grisons; 
and  Pliny  describes  it  as  being  used  in  like  manner  in  his  time. 

NEPHRITE.t 

Uncleavable  Nephrite  Spur,  Tfaidingfr.    N«>phrite,  Common  Jade,  Axe  Stone,  J.    Jade 

Nephritique,  H.    Nephrui  amorphut,  D. 

lona.  Smithfield,  B.  L 

Silica 44  a5 44-68 

Mnj^noaia 36*it5 34-ti3 

Alumina 1*30 0-56 

Oxide  ofiron S-fiO 1-74 

Lime 0-0() 4-25 

Water 13-55 13-41 

99-35  Thomson.  99-97  Bowen. 

*  Whenoo  the  naiiM  of  Potatooa. 

I  From  va^fo^,  a  kidney,  the  diaeaaea  of  which  it  waa  aappoaed  t^enre. 
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Regording  the  iron  and  lirae  as  accidental,  this  mineral  ia  a 
hjtlroua  sesqutsilicale  of  magnesia,  or  ha»  tlie  same  formula  as 
serpentine:  MgS'l+Aq.  Some  speciineiia  give  a  trace  of 
oxide  of  chrome. 

Sp.  2  9  — 3  0,     H.  =  7  0. 

Nephrite  occurs  in  masses  of  a  leek-green  color,  passing  into 
grey  and  greeuish-while;  is  iranslucent  on  the  edges;  ex- 
tremely lough  i  fracture  coarse-spliniery.  Prr  se,  B  B,  it  is 
infusible,  but  becomes  while ;  and  with  borax  forms  a  transpa- 
rent glass. 

It  occurs  in  the  Hartz,  in  Corsica,  in  China,  and  in  Egypt; 
also  in  New  Zealand,  and  other  islands  in  the  Pacific,  where 
it  is  made  into  hatchets  and  implements  of  war. 

In  the  United  Stales  a  beautiful  sky-blue  variety  is  found  in 
reins  and  nodules  in  primitive  limestone  in  Smithfield,  R.  I.; 
■  green  or  greenish-grey  variety  at  Easlon,  Penn, ;  and  recently 
Dr.  Jackson  has  discovered  it  in  New  Hampshire. 

In  chemical  composition  nephrite  agrees  with  serpentine, 
both  being  hydrosilicates  of  magnesia:  but  as  its  hardness  ia 
more  than  treice  thai  of  serpentine,  there  seems  to  be  a  radical 
difficulty  in  the  way  of  uniting  it  with  that  species.  Dr.  Thom- 
son, however,  thinks  they  should  constitute  but  one  species; 
and  it  tf  remarkable  that  he.  puts  down  the  hardness  of  nephrite 
at  only  35. 

NEMALITE, 


9V  S.1  ThoDiHid. 

Formula  (iron  being  accidental) :  MgS-HJMgAq^ 
Sp.  Gr.  2'35.     Scratched  by  the  nail. 

Composed  of  elastic  fibres,  easily  separable,  and  bearing  a 
striking  resemblance  to  the  tibrcs  of  amianthus.  Color  white, 
with  a  slight  shade  of  yellow;  lustre  highly  silky;  opake;  be- 
comes brown  on  exposure  to  red  heat,  and  gives  olf  water,  but 
does  nol  melt;  is  soluble  without  etlervescence,  in  sulphuric 
acid,  and  converted  in  well-characierized  Epsom  sails.  When 
rubbed  with  a  piece  of  iron  it  phosphoresces  with  a  yellowish 
light. 

This  mineral  was  discovered  by  Mr.  Nuitnll,  in  small  veins 
in  serpentine,  at  Hoboken,  N.  J.,  and  named  in  reference  to  its 
fibrous  structure.     It  now  occurs  but  sparingly. 
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MARMOLITE.* 

Mftnnolite,  JVWlolL    Mt^netie  Hjrdralie  Silicieute,  Levy.    Var.  Opbitts  commtinif,  D. 

Mafnesia. 46H) 41-9S. 41-7^ 

Pilica M-O 41-67 41-856 

Water 15-0 13  80. 17-680 

Lame 2-0 OKK) 0-000 

Oxide  of  iron 0-5 164. 0-400 

BiUimen  and  carbonic  acid  0  0 1-37 Alumina  1-000 


99-5  Nuttall.        99-73  LychnelL        109-056  SteaL 

Sp.  Gr.  2-41  —2-47.     Scratched  by  the  knife. 

This  mineral  occurs  in  grey  and  green  translucent  or  opake 
masses,  which  have  a  columnar  or  foliated  texture.  Lustre 
pearly.  Cleavage  in  two  directions,  parallel  to  the  sides  of  an 
oblique  four-sided  prism;  one  of  them  obtained  with  facility. 
It  decrepitates  and  hardens  B  B,  separating  into  feathery-like 
masses,  but  does  not  fuse ;  and  in  the  matrass  yields  water. 
With  nitric  acid  it  forms  a  gelatinous  paste. 

Marroolite  occurs  associated  with  hydrate  of  magnesia  in 
serpentine  veins  at  Hohoken,  in  New- Jersey ;  and  in  the  Bare 
Hills,  near  Baltimore,  United  States.t 


PICROSMlNE.t 

PicToamine,  Haiimgtr.     Pikroamin,  L.     Dihydroui  Biiilicate  of  Mafoeiia,  TkemMm, 

Mematuf  rectungulas,  D. 

Consists,  according  to  Magnus,  of  magnesia  33*34,  silica 
54*88,  protoxide  of  manganese  0*42,  protoxide  of  iron  1*39, 
water  7*30.  According  to  the  analysis,  it  is  a  dihidrous  bisil- 
icate  of  magnesia. 

Sp.  Gr.  2-5S  —  2  66.     H.  z=  2  5  —  3  0. 


t  on  t  contiguous  .  .  117°  49^ 
s  on  s  over  T  .  .  .  126°  62' 


Primary  form  a  rectangular  four-sided  prism.      Principal 
cleavage  parallel  to  M .     Color  greenish-white,  sometimes  dark- 


*  From  /la^^iaiocit,  to  thine,  in  allusion  to  its  pearly  and  aomewhat  metallic  loitro. 

t  The  claim  of  this  mineral  to  the  character  of  a  distinct  species  is  very  doobtfkiL 
Shepard  classes  it  with  kerolito,  while  Dana  and  Thomson  make  it  a  Tarietj  of  aerp«B> 
tine,  with  which  it  most  nearly  agrees  in  chemical  composition.  Vanuzem  long  ago 
drew  ap  a  comparison  of  the  two  minerals,  and  gave  it  as  his  opinion  that  they  fonnad 
but  one  species.     (Jour.  Acad.  Nat.  Sci.,  Philad.,  vol.  HI,  p.  139.)    [Am.  Eo.] 

X  From  TiiKq^gf  bitter,  and  oOjui,,  odor,  in  alloiion  to  tha  bitter  and  argillaceooa  odor 
it  azhalea  when  moiitoned. 
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green;  nearly  opake.  Lustre  pearly  on  M  ;  inclining  to  vitre- 
oUB  on  Ihe  ulher  faces.  Streak  white  nnd  dull;  very  ^ectile. 
Fracture  splitiiery,  Ccimposilion  grnnitlur;  strongly  coherent. 
Translucent  on  the  edges.  B  B,  il  does  not  melt,  but  gives 
out  water,  becomes  first  black,  llien  wliite  and  opake,  and  ac- 
quires a  linrdiiexs  equal  to  5ii.  Il  is  soluble  in  salt  of  phos- 
phoriis,  with  the  exception  of  a  silica  skeleton;  and  when 
healed  with  a  solulion  ofcoball  il  assuiues  a  pale-red  color,  even 
when  fused. 

The  outy  known  locality  of  picrosinine  is  ihe  iron  mine  of 
Engelsbiirg,  near  Presnilz  in  Bohemia,  where  il  is  nssociated 
with  miignetic  iron  ore.  In  external  appearance  it  resembles 
ashestus,  hut  was  distinguished  and  named  by  Haidinger. 
{TransliilioH  nf  Muhs,  vol    Jii ,  p.  137.) 

Apfgnuix  to  PicRusHiNE.  JioUoiiUf.  The  mineral  lo 
which  the  above  name  waa  given  by  Prof.  Nuitall,  bears  con- 
niderable  resemblance  lo  picrocniine,  and  its  analysis  by  Dr. 
Thomson  seems  clearly  lo  rcl'er  it  to  that  species.  It  is  cotn- 
posed,  according  to  bis  ansIy^iK,  of 

Aluwini. II-OT 

Regarding  the  alumina  and  iron  as  accidental,  the  atoms  of 
magnesia  are  14-6,  while  those  of  silica  are  28  33;  showing 
evidently  ihal  the  mineral  is  a  bisilicate,  and  ditTers  only  from 
picrosmine  in  containing  no  water.  So  its  formula  is  simply 
MgS». 

Sp.Gr.  2  976.     H.  =  3r>. 

Color  white,  with  a  sliglit  shade  of  green  ;  also  bluish-grey 
and  yellowish-grey.  Occurs  massive,  and  in  irregularly-aggre- 
gated prismatic  crystals,  the  cleavages  of  which  afford  indica- 
tions of  a  doubly  oblique  prism  for  the  primary  form.  Streak 
while;  fracture  uneven;  lustre  vitreous;  transparent  lo  trans- 
lucent;  B  It,  becomes  white  and  Iransparenl,  but  is  infusible ; 
with  borax  yields  a  transparent  glass. 

It  was  first  observed  disseminaied  through  the  white  Hme* 
slone  of  Bolton,  Boxborough,  and  Littleton,  Mass.;  and  Dr. 
Horton  has  aubsetiuenlly  added  two  or  three  other  localities  in 
New-York,  where  it  is  also  contained  in  a  similar  white  lime- 
Hone.  At  Bolton  it  is  associated  with  pctalite,  and,  at  the  New- 
Torlc  localities,  with  spinel.  Shepard  mentioned  another  lo- 
cality at  Ridgefield,  Ct- 

•OuilinniorHlnenliigr,  jcc.vol.  I.,p.  IT3. 
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OSMELlTE.—Breithaupt, 
Sp.  Gr.  2-79  — 2-83.     H.  =  4  0  —  5  0. 

Massive ;  in  thin  prismatic  concretions,  scopiformly  or  stellu- 
larlj  arranged.  Color  greyish-white  inclining  to  smoke-grey. 
Translucent.  Lustre  not  great,  between  pearly  and  vitreous. 
Feels  greasy,  and  when  breathed  upon  emits  an  argillaceoas 
odor;  hence  its  name,  from  d(5 fir,  smell.  Cleavage  in  one 
direction.  In  the  mouth  it  feels  about  to  dissolve,  although 
DO  change  takes  place. 

Occurs  super-imposed  on  calcareous  spar,  mixed  with  datho- 
lite,  in  trachyte  at  Niederkirchen,  near  Wolfstein,  on  the  Rhine. 

TALC.     CHLORITE. 
Prismatic  Tale  Mica,  M.    Chlorite,  W.    Talc,  H.    Nacrite.    Venetiao  Talc    Marfan- 

tus  laponaeeat,  D. 

Sp.  Gr.  2-7  — 2  8.  H  =10  —  15. 
Crystallized  chlorite  occurs  in  flat  six-sided  prisms,  derived 
from  the  replacement  of  the  acute  lateral  edges  of  a  right 
rhombic  prism,  which  is  the  primary  form.  Color  various 
shades  of  green,*  passing  from  dark-green  into  apple-green 
and  greenish-grey ;  also  pure  white  and  yellowish.  Semi- 
transparent,  translucent,  presenting  different  colors  in  different 
directions.  Lustre  pearly  on  the  terminal  planes,  parallel  to 
which  the  cleavage  is  highly  perfect.  Yields  to  the  nail,  and, 
when  in  powder,  is  unctuous  to  the  touch.  Streak  correspond- 
ing to  the  color,  generally  white  or  green.  Thin  lamins  are 
easily  flexible,  but  not  elastic :  a  character  which  serves  to  distin- 
guish this  mineral  from  mica,  which  is  very  elastic.  Five  speci- 
mens of  this  species,  the  first  three  scaly  talc,  the  fourth  and  fifth 
the  green  foliated  variety,  have  yielded  the  following  results: 

Common  Chlorite.  Green  Tale  or  Venetian  Talc. 

Silica 26-0 26-8 97-02 620 68-58 

Maj^enin 8-0 14-3 lO-QtJ 27-0 30-52 

Oxide  of  iron  43-0 23-5 27-54 3-.5 3-84 

Alumina  ....  18-5 19-6 23-70 1-5 000 

PoUih 20 2-7 0-00 0-0 0-00 

Water. 2-0 11-4 9-lC 60 3-40 


99-5  Vauq.     100-3  Bcrthier  98-98  Thorn.  100-0  Vauq.       99-34  Thomson. 

The  first  three  present  so  great  a  discrepancy  in  their  chem- 
ical composition  that  no  formula  can  be  deduced  from  them. 
The  last  analysis,  which  was  instituted  on  the  purest  form  of 
the  species,  gives  this  formula :  MgS^+MgSH-^Aq.  B  B, 
some  varieties  lose  their  color,  and  are  difficultly  Risible ;  oth- 
ers (the  green-earth  in  particular)  are  changed  into  a  black 
scoria,  and,  probably  from  their  deficiency  in  potash  and  mag^ 

nesia,  will  not  fuse  at  all. 

_.       1^ 

*  Whence  Chlorite,  ftom  the  Greek,  ligiiifjiBf  frees. 


Compact  chloriie  la  amorphous 
slaly  slruciurc;  and  enrthy  chlorin 
lenl  scaly  particles. 

One  orthe  most  beauiirul  dork-^reen  foliated  cliloriles  oc- 
curs in  the  Tnberg  iron  mines  uf  Wermeland  in  Sweden  :  ifae 
grey  variety  is  found  in  Aberdeenshire.  In  Cornwall,  where 
it  is  known  under  the  title  af  Peach,  some  of  the  more  crystal- 
line kinds  are  met  with  in  metallic  veina.  Apple-green  col- 
ored talc,  in  lar^e  foliated  masses,  occurs  in  the  island  of  Unst, 
one  of  the  Shetlands;  also  in  the  Greiner  Mounlnin  in  Saltz- 
burg ;  in  the  Tyrol,  and  in  the  Vallnis.  The  same,  deposited  in 
stellular  concretions,  imbedded  in  quartz,  is  found  in  Sweden ; 
and  a  beautiful  massive  and  iranshicent  white  variety  at  Almo- 
rah,  in  the  Himalnyah  Mountains. 

1,  Nacrite.  Talc  (Jranuleux  of  Haiiy.  There  seems  no 
longer  any  propriety  in  retaining  this  mineral  as  a  distinct  spe- 
cies ;  all  its  characters  ally  ing  it  with  common  talc,  or  chlorite 
of  the  present  work,  the  editor  has  assigned  it  to  thai  place. 
It  is  evident,  however,  that  the  name  nacrile  has  been  applied 
to  substances  widely  diiferent  in  chemical  composiiion  :  that  so 
called  from  Brunswick,  Me.,  analyzed  by  Dr.  Thomson,  contains 
alumina  instead  of  magnesia,  and  Is  a  variety  of  common  mica. 
That  of  which  ihc  analysis  is  given  by  Vauquelin,  stJIJ  more 
closely  resembles  mica  by  its  containing  both  potash  and  alu- 
mina; while  that  from  Smilhfield,  R.  I.,  is  manifestly  a  mag- 
nesian  mineral,  having  the  unctuous  feel  of  siealiie.  and  want- 
ing in  the  lamina  the  flenibility  of  mica.  Smilhfield,  R.I., 
and  Bridgewaler,  Vl.,  alTord  the  finest  specimens  of  talc  hith- 
erto met  with  in  the  United  Slates.  Common  chlorite  is  of 
very  frequent  occurrence. 

2.GREEN  Eartu.  Grdnerde.W.  Talc  Zographitiue,  H.  Is 
met  with  in  small  masses,  in,  or  lining  the  cavities  of,  amygda- 
loid ;  and  is  of  a  greyish- or  bluish-green  color,  passing  into 
blackish-green ;  it  is  dull,  and  yields  to  the  nail :  ils  fracture 
is  generally  earthy.  Il  is  found  wherever  amygdaloid  occurs: 
aa  in  Saxony,  Bohemia,  Monte  Baldo  near  Verona;  in  the 
islands  of  Faroe,  and  in  many  parts  of  Great  Britain.  When 
of  a  good  color  il  is  made  use  of  by  painters.  Green  earth  is 
a  very  common  ingredient  in  the  amygdaloid  of  Nova  Scotia. 
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ZIRCON. 
Zirooo,  W.    Pyramidal  ZireoD,  J.  M.    Zixooo,  H.    CarbancItM  qoadntna,  D. 

Combination  of  zirconia  and  silica. 

Boneomba^  N.  C. 

ZireoiuU.  B^faoMtiL 

Zirconia. f^-VT 66*00 

bUica SH» 33-38. 


.67-16 
.33*48 


99-15  Vanozam.  99-39  Muir.      100-64  BaiMUua. 


The  mean  of  these  analyses  gives  I  atom  silica,  1  atom  zir- 
zonia,  or  a  simple  silicate  of  zirconia,  for  the  composition  of 
this  mineral.     Formula :  ZrS. 

Sp.Gr.  4-5— 4-7.     H.  =  7-5. 


/<^    f^    ^ 


Fig.  1,  the  primary  octahedroD.  Fig.  2,  the  same,  haviDg  its  lateral 
•olid  angles  replaced.  Fig.  3  is  the  same  as  fig.  2;  but  the  replacement 
of  its  angles  is  so  considerahle  as  to  give  to  the  crystal  the  form  of  a  quad- 
rangular prism  terminated  by  four-sided  pyramids  with  rhombic  planea. 
In  bg.  4  the  edges  formed  by  the  meeting  of  two  pyramids  of  the  primary 
octahedron  are  also  replaced.  Fig.  6  shows  the  solid  angles  formed  by 
the  meeting  of  the  prism  and  pyramid,  replaced  each  by  two  planes. 


PonP.orP'onP')     q^o  Aif 

over  the  summit  ^     ''*'  "^ 

P  on  F 123  16 

P  on  n  or  P'  on  nf  .  132  10 

P  or  P'  on  e  ....  118  12 

P  on  o 168  16 

P  on  A  or  F  on  h'  .  160  12 

h  on  h 147  12 

A  or  V  on  e  ....  147  60 

h  on  h 183  00 

e  on  if 90  00 

n  on  n' 90  00 

n  orn'  on  e 136  00 

A  on  n  or  V  on  fi'  .  148  17 

n  on   o 159  86 


The  primary  form  is  an  obtuse  octahedron,  with  a  square 
base,  which  occurs  only  among  the  opake  brown  crystals :  its 
angles,  taken  by  the  reflecting  goniometer,  on  natural  planes, 
are  84''  20^,  and  95°  40".  The  crystals  of  this  substance  re- 
semble in  a  remarkable  degree  those  of  the  oxide  of  tin,  which 
also  have  for  their  primary  form  a  flat  octahedron :  they  are 
doubly  refractive  when  translucent,  are  harder  thin  quarts, 
14 
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^il  AHlMKviaBdaaiaDiiiie.  B  &,  a  pure  fragment  loses  its 
•lAi^kMNMM  iti  trvispaieacy,  and  does  not  melt.  With 
feawt  at  B^K  JM>  «  iranspareot  glass.     It  is  aot  acted  upon 

!•*•  Onied  Stales,  it  Buncombe,  N.  C.  Dr.  J.  D.  Porter 
Amh««c4  *  Ur^  number  of  crystals  scattered  through  a  hill 
mmmmmi  of  diamtc^ited  gneiss.  The  locality  ha&  since  aup- 
|feM  itriUigiste  with  maay  interesting  crystals ;  but  though 
«f  IwfC  3nc.  ikey  have  not  the  beautiful  color  and  transparency 
tJAmt  ftoBi  other  places,  particularly  from  Hammond,  N.  Y., 
«kC(«  perfectly  polished  prisms,  under  the  common  elongated 
$tnt{friimi  md plagicHrt o( Hauj),  resulting  from  thereplace- 
—U  of  the  basal  edges  of  the  octahedron,  have  been  obtained, 
■Mrtj  two  inches  in  length,  and  with  both  terminations  entire. 
Tbey  are  imbedded  in  a  white  crystallised  limestone,  and  ac- 
coanpauie*!  by  graphite,  opalescent  felspar,  sphene  and  beryl,  the 
whole  forming  a  bed  in  gneiss.  Good  crystals  hare  been  found 
at  Warwick,  CdenTiIle,  and  Munroe,  N.  Y.,  and  at  Middlebury, 
Vt.  Very  handsome  and  brilliant  furms  also  occur  in  talcoze 
slate  at  Easton,  Penii.,  and  Haddam,  Ct.  According  to  Prof. 
11.  D.  Rogersi,  fine  crystals  of  zircon  occur  in  the  limestone 
bods  of  E.ist  Bradford  and  East  Marlborough,  Penn.,  associated 
with  beryl,  red  oxide  of  titanium,  epidoie,  and  tremoliie. 

Zircon  is  divided  into  three  sub-species :  Hyacinth,  Jargoon 
and  Zirconite. 

I.  The  JfgaeiHlk  presents  various  shades  of  red,  passing 
into  orange  red  ;  it  is  transparent  or  translucent ;  its  structure 
is  lamcllnr,  yielding  to  cleavage  parallel  both  to  P  and  n  of  the 
alKwe  ligurc.  Its  cross  fracture  is  conchoidal,  with  a  vitreous 
hisire.  B  B,  alone,  it  is  infusible,  but  with  borax  melts  into  a 
diaphanous  glass.  The  hyacinth  is  commonly  found  in  grains 
or  rolled  mnsscs  in  (he  beds  of  rivers.  It  occurs  in  the  brook 
Ktpailly,  ill  Aurergne;  at  Ohlapian  in  Transylvania;  near 
Billiii  in  Bitliemin,  and  in  the  alluvial  deposiies  of  Ceylon  :  oc- 
dvtionalty.also,  imbedded  in  volcanic  tulTin  Auvergne;  at  the 
Laaoherace,  near  Bonn ;  and  at  Vesuvius. 

II,  The  Jnrfom  f>ccurs  in  small  transparent  or  translucent 
prtatnalic  crystals  (iig.  3),  of  a  grey,  yellow,  or  brown  color, 
Hvins  frequently  a  smoky  tinge.  It  is  found  in  the  sands  of 
oorlain  rivers  in  Ceylon,  with  spinel,  sapphire,  and  iron  sand. 

3.  The  Ximttilt*  occurs  in  reddish-brown  and  nearly 
cfMke  priMitaiio  crystals  (figs.  4  and  5).  Of  these,  magnifi- 
osint  »pi.siimeu»,  occasionally  as  large  as  a  walnut,  are  found  at 
Miaak  in  Siberia,  at  Kiiiksut  in  Greenland,  and  in  the  zircon 
ataoite  of  f  rvderickawarn,  in  Norway.     In  smaller  crystals  it 
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m  found  in  several  granite  and  gneiss  rocks,  as  at  the  Sau-alp 
in  Carinthia,  at  Scalpaj  in  the  Isle  of  Harris,  and  elsewhere. 
The  varieties  of  zircon  are  cut  and  polished  by  the  lapidary, 
but  in  general  are  not  greatly  esteemed.  The  hyacinth,  how- 
ever, often  exhibits  a  brilliant  color  when  set  as  a  gem. 

SILLIMANITE. 

Bnsmu    («faur.  Jtmr,  ^  SeL,  voL  Tiiu,  p.  113.)    BpiinftoiiM  Billinmilattai,  JX 

Combination  of  silica,  alumina,  and  zirconia. 
This  mineral  was  analyzed  in  1824,  by  G.  T.  Bowen,  and 
named  by  him  in  honor  of  Prof.  Silliman.  He  published  hit 
examination  of  it  in  vol.  viii.  of  the  American  Journal  ofSei" 
ence.  More  recently  it  has  been  analyzed  by  Dr.  Muir,  {Edin' 
burgh  Transactions,  xi.,  245,)  whose  results  have  added  much 
new  interest  to  this  mineral  by  the  discovery  of  zirconia  as  one 
of  its  essential  constituents.  The  following  are  the  two  analyses : 

Alamina 54*11  Alumina. 35-10 

Silica 49-67  Silica 38-67 

Peroxide  of  iron fi-00  Zirconia 18-51 

Water. 0*51  Peroxide  of  iron 7-91 

99-99  Bowen.  9949  Muir. 

With  the  alumina  of  the  first  analysis  is  probably  contained  the 
zircofiia  of  the  second ;  but  another  analysis  of  the  roineril 
seems  very  desirable.*  Dr.  Thomson,  relying  on  the  last, 
makes  the  constitution  of  the  mineral  to  be  3  atoms  silicate  of 
alumina  and  1  atom  silicate  of  zirconia.   Formula :  3AlS+ZrS. 

Sp. Gr.  3-41 .     H.  =  60  —  65. 

Primary  form  an  oblique  rhombic  prism  of  106^  SCK,  the  in- 
clination of  the  base  to  the  axis  being  113**.  Occurs  imbedded 
in  quartz  in  bent  and  twisted  crystals,  whose  planes  being  doll 
and  somewhat  convex,  seldom  admit  of  accurate  measurement 
Color  dark  grey,  passing  into  clove-brown;  translucent  onthe 
edges.  Lustre  vitreous,  considerable  on  the  face  of  cleavage, 
which  is  parallel  to  the  shortest  diagonal  of  the  prism.  Frac- 
ture uneven,  splintery.  Brittle,  and  easily  reduced  to  powder. 
Infusible  B  B,  per  sf ,  nor  does  it  melt  into  a  bead  with  borax* 
It  was  formerly  regarded  as  a  variety  of  anthophyllite,  which,  in 
several  respects  it  closely  resembles,  but  from  which  it  may 
easily  be  distinguished  by  its  superior  hardness.  Shepard 
identifies  it  with  bucholzite,  and  thinks  that  future  analyses  of 
the  latter  mineral  will  discover  the  presence  of  zirconia,  which 

*  A  new  analyaii  hae  mora  recently  lieen  made  by  Arthur  Coonell,  but  witliaat  ihaiP 
inf  the  presence  of  zirconia ;  and  the  tpeeiinen  was  eridently  tenaioe.  Hie  reealta  «• 
tboa  lUtAd :  eiljca  36*75,  alumina  58*94,  oxide  of  iron  0-99.  There  can  be  no  doobl,  I 
thtnlc,  that  zirconia  wae  found  in  the  mineral  analyzed  by  Muir,  and  the  epeeimaa  «•■ 
received  from  Prof.  Nottall ;  but  from  which  locality  it  camejwe  are  not  informed.  I  ui 
unable  to  explain  the  discrepaDcy  in  the  analyeet,  and  Mr.  GonnelPe  paper  met  my  ay* 
only  hi  ■eaeoo  to  be  rafbmd  to  ia  thto  nole.  (8m  JaaMMm*^  Sdio.  Phil.  Jow.,  v»L 
szxL,  p.  UBb)    [Am  Xd.J 
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is  now  supposed  to  coostitute  the  principal  diRerence  between 
tbem.  It  is  to  be  obserted,  however,  that  Dr.  Thomson's 
more  recent  analysis  of  bucholzite  failed  to  detect  the  presence 
of  that  substance.  They  differ  in  other  respects,  and  it  aecms 
better,  for  the  present,  to  describe  ihem  as  distinct  species. 

Silliraanite  occurs  in  long,  slender,  prismatic  crystals,  trav- 
ersing layers  of  quartz  in  gneiss,  at  Chester,  Ct.  These  prisms 
are  sometimeB  bent  at  the  middle  nearly  at  right  angles,  appa- 
rently while  in  a  soft  state  :  ao  appearance  sometimes  observed 
in  kyanite.  It  is  found  also  at  Norwich,  Ct.,  at  the  Falls  of  the 
Yantic,  and  is  accompanied  by  blue  corundum  and  felspar.  The 
crystals  are  rounded,  and  sometimes  bent  nearly  at  right  angles. 


OSTRANITE.- 

BraOutipL    (Eiltii.  JVW  PAil.  Jmir.,  vol   ir.,  p.  ISS.) 

Sp.  Gr.  4-32  — 4  4.     H.  between  40  and  60. 
Occurs  in  four-sided  prism  surmounted  by  four-sided  pyra- 


k 


This  mineral  bears  considerable  resemblance  to  zircon,  both 
in  form  and  appearance;  its  angle  however  differs.  Its  color 
is  clove-brown  ;  lustre  litreoua ;  streak  inclining  to  pale  grey ; 
very  brittle.  It  does  not  fuse  B  B,  but  its  color  becomes  paler  ; 
with  borax  it  melts,  though  with  difficulty,  into  a  transparent 
glass.     Insoluble  in  nitric  acid.     It  has  not  been  analyzed. 

It  is  found  in  Norway,  and  is  supposed  to  belong  to  the  zii^ 
con  sienite  of  Frederickawarn.     It  is  a  very  rare  mineral. 

EUCLASE. 

Euh!u,W.    Frlimitic  Emerald,  J.  H.    Eiict»'^,B.     BtrTlluiihainbiiideai,  D. 

Combination  of  glucina,  silica,  and  alumina.  Glucina  21'78. 
silica  43^,  alumina  3056,  oxide  of  iron  2'^,  oxide  of  tin 
0-70.  —  Berw/iuj. 

Iron  and  tin  being  accidental,  the  formula  is  2AIS-I-GS. 
Sp.  Gr.  306.     H.  — 7  5. 


*  OiUuJlt^  Daued  bj  BiBiUunpt,  itam  UiB  loddHi  OftT*. 
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It  occurs  in  crystals  which,  when  held  in  one  direction,  raaj 
be  termed  prismatic ;  the  prism  sometimes  appearing  rectan- 
gular, sometimes  rhombic,  and  variouslj  modified  and  termin- 
ated. The  principal  cleavage  is  highly  perfect,  and  easily  ob- 
tained,* parallel  to  the  plane  P  of  the  following  figures :  it 
cleaves  also  parallel  to  M  and  T ;  which,  togeuier  unth  the 
measurements,  and  the  nature  of  the  modifying  planes,  prove 
the  primary  form  to  be  a  right  oblique-angled  prism.  The 
planes  P  and  T,  and  the  intermediate  planes  (which  at  firal 
sight  appear  only  as  strie),  are  those  of  the  apparent  prisms  of 
the  crystals,  which  usually  are  attached  to  the  matrix  at  M,  or 
the  opposite  plane.  It  is  either  colorless  and  nearly  transpap 
rent,  light  green  of  various  shades,  or  bluish-green ;  fracture 
conchoidal,  with  a  splendent  vitreous  lustre.  Very  fragile; 
possesses  double  refraction,  and  becomes  electric  by  friction 
or  pressure,  a  property  which  it  retains  for  many  hours.  B  B, 
it  becomes  opake,  and  then  melts  on  the  edges  into  a  wfaitd 
enamel ;  with  borax  it  fuses  slowly  into  a  trani^arent  colorl 
glass.    It  is  not  affected  by  acids. 
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The  abore  figure  represenls  ihe  planes  of  Borae  crjislals  in 
the  possession  of  H.  J,  Brooke,  from  which  Mr.  Phillips  ob- 
tained the  accompany  ing  measurements  by  the  reflectiog  goni- 

Euclnse  was  first  found  in  Peru,  in  small  <]uanlily ;  and  haa 
e  been  brought  from  Capao,  in  the  mining  district  of  Villa 
Ricca  in  the  Brazils.  Ita  matrix  is  described  as  chjoritic  slate, 
but  it  is  principally  knou-n  in  isolated  crystals,  which  have 
BOW  become  exceedingly  rare  and  costly. 

It  was  found  in  its  gangue  (for  the  first  time  ever  observed) 
U  the  topaz  and  fluor  vein  of  Mr.  Lane  at  Trumbull,  Cl  It 
occurs  in  thin,  transparent,  yellowish- white  tabular  crystals, 
lining  cavities  in  a  silvery-whitc  mica,  and  sometimes  imbed- 
ded in  a  dark  purple  tluor,* 


BUtor  BflTjl,  W.    Bmsnudii,  R.    Rati!  Aii 

Combination  of  gSucin 

Oiunld,  fain. 


md  alum 


I  Liu.  99  SO  KUpralh. 


e»«0  Stnelisi.  09-TSTlwm«a.  OO-SODmifM. 

Dr.  Thomson  from  the  mean  of  the  above  analyses,  gives 
the  composition,  2  atoms  tersilicate  of  alumina,  I  atom  terslli- 
eate  ofglucina:  2A1SH-GS3  — which  is  the  same  as  that  giv- 
en by  Beudant. 

The  only  important  difference  between  emerald  and  beryl  is 
in  their  colors;  which,  since  I  hey  present  an  uninterrupted 
series,  is  altogether  insuilicient  for  a  division  of  the  present 
species.  The  emerald  is  emerald-green,  which  it  derives 
Irom  a  small  proportion  of  chrome;  all  the  varieties  of  other 
colors,  tinged  more  or  less  yellow  and  blue,  or  altogether  color- 
less, are  beryl.     The  common  form  is  a  hexahedral  prism, 

•ProC  Hhspiiil.    Ancrioiui  JDumol  arScisnu,  vol.  iliii,  p.  35a. 

)rllsi  hr Uis Gicclu.    Agui Uurine  rnin  Urn  Laiia, HtwtUr, b  nlition  w 
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which  Bometimes  is  deeply  striated  longitudinally,  and  termi- 
nated by  a  six-sided  pyramid,  whose  summit  is  replaced ;  or 
the  terminal  edges  and  angles  of  the  prisms  are  replaced  by 
small  planes.  Readily  yidds  to  cleavage  parallel  to  all  the 
planes  of  its  primary  form,  the  hexahedral  prism.  Tran^pa^ 
rent,  translucent,  or  opake.  Lustre  vitreous.  Fracture  ccn- 
choidal  and  uneven.  Transparent  varieties  become  clouded 
B  B,  and  on  increasing  the  heat,  assume  the  appearance  of 
mother-of-pearl.  With  borax,  according  to  Von  Worth,* 
emerald  gives  a  transparent  greenish  vitreous  enamel,  but 
beryl,  with  the  same  salt,  gives  a  colorless  transparent  enamel. 
With  salt  of  phosphorous  the  former  gives  the  same  result  at 
with  borax,  but  beryl  gives  a  milk-white  opal-like  semitrant- 
parent  enamel.  With  fluor  spar,  emerald  from  various  local* 
ities  easily  fuses  into  an  opake,  turquoise-like  pearly  globule, 
while  beryl  of  a  green,  blue  and  yellow  color,  gives  a  milk 
white  opake  pearly  globule.t 
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This  species  occurs,  principally  in  veins  traversing  granite, 
in  implanted  crystals,  associated  with  felspar,  topaz,  tin-ore, 
&c. ;  likewise  in  fractured  crystals  and  rolled  masses  in  se^ 
ondary  depositories.  The  most  splendid  crystals  of  emerald 
occur  in  a  vein  of  magnesian  limestone,  which  traverses  a 
hornblende  rock  at  Muso,  near  Santa  F£  de  Bogota  in  Grana- 
da ;  some  of  these  have  been  found  exceeding  two  inches  in 
length  and  breadth.  One,  a  perfect  hexahedral  prism  from 
this  locality  in  the  cabinet  of  the  Duke  of  Devonshire,  is  three 
inches  long  and  about  one  inch  in  diameter.  It  is  valued  at 
one  hundred  and  fifty  guineas.  Another  in  possession  of  Mr. 
Hope  of  London,  from  the  same  place,  cost  ;f500.  Less  dis- 
tinct varieties  occur  at  Mount  Zalora  in  Upper  Egypt,  the 

*  Tnat.  Imp.  Min.  8oe.  Su  Patonbaig,  vol.  L  p.  58. 

t  Voo  Wonh  coneladM  ftom  his  azperiiiMiiU  that  the  ftiMd  product*  of  «Btnld  Mi 
beryl  with  floor  »p«r,  noat  owe  their  color  to  different  hifredieiits ;  the  fbrmer  to  oxid* 
of  chroB*,  end  the  letter  to  ozlde  of  Iron.  The  chief  dittiaetloa  between  the  two,  then* 
Cere,  leeai  to  depend  oa  the  preMsc*  or  ebeenct  of  theee  two  rabetiUMee.   [An.  Bd.] 
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odI;  locality  of  emerald  with  which  the  ancients  are  believed 
to  have  been  Bcquainted  ;  at  Cangarjum,  in  the  district  of  Co- 
ioibetoor,  in  Hindustan;  and  imbedded  in  mica  elate  in  the 
Heubach  valley,  Pinzgau  district,  Saltzburg.  Recently  sev- 
eral very  magnilicent  emeralds  have  been  Ibund  in  Siberia,  in 
the  Wald  district,  eighly-live  wersts  from  Jekatherinbnrg,  im- 
bedded in  mica  stale.  A  twin  crystal  in  the  Imperial  cabinet 
It  Si.  Petersburg,  is  seven  inches  long,  four  broad,  and  weighs, 
with  the  accompanying  mica  slate  which  may  be  about  a 
pound  itseir,  live  and  a  half  pounds.  Another  epeclmen  of 
mica  slate  resembling  a  table  with  rounded  corners,  fourteen 
inches  long,  twelve  broad  snd  five  thick,  shows  twenty  partly 
imbedded  crystals  from  half  an  inch  to  five  inches  long,  antl 
from  one  to  two  inches  broad.  Crystals  of  so  large  a  size 
and  possessing  equal  transparency  and  richness  of  color,  have 
never  before  been  found.  Von  Worth  has  instituted  a  com- 
parison between  this  emerald  and  that  from  other  countries, 
in  order  to  ascertain  if  it  contained  chrome,  as  it  had  been 
said  to  contain  none,  while  the  mineral  from  other  places 
owed  its  line  color  to  the  presence  of  this  metal.  The 
result  showed  the  presence  of  this  substance,  though  in  loo 
small  quantity  lo  be  obtained  by  analysis,  whence  it  was  prob- 
ably overlooked  by  Klaproth. 

Figures  of  several  crystals  of  this  mineral  may  be  seen  in 
vol.  i.  of  the  T^ansaclioas  of  the  Imperial  Mineralogicat  So- 
ciety of  Si.  Petersburg;  ihey  are  of  the  natural  size  and 
color,  and  present  a  most  beautiful  and  unique  appearance  — 
the  rock  itself  being  imitated  by  an  ingenious  ariiRce.  Such 
varieties  of  beryl  as  are  clear,  transparent,  and  exhibit  very 
brilliant  shades  of  sky-blue,  or  mountain-green,  are  denomi- 
nated by  lapidaries  aqjia-mnrine,  or  precious  beryl.  They 
are  principally  from  the  Brazils,  and  frequently  occur  in 
considerable  masses.  Of  the  common  beryl,  large  hexago- 
nal pnle-^reen  colored  translucent  prisms  are  met  with  in 
the  granitic  district  of  Nerlschinsk,  and  in  the  Uralian  sud 
Altai  ranges  of  Siberia;  they  have  been  found  exceediog  a 
fool  in  length,  and,  when  divesied  of  their  matrix,  appear 
deeply  striated  longiludinnlly.  A  coarse  nearly  opake  variety 
occurs,  both  crystallized  and  in  large  masses,  near  Limoges 
in  France;  and  imbedded  in  granite  at  Finbo  and  Broddbo, 
near  Fahlun  in  Sweden;  and  others  at  Bodenmais  and  Ra- 
benatein  in  Bavaria.  Beautiful  crystals,  occasionally  two  or 
three  inches  in  length,  and  having  a  peculiar  pale  blue  color, 
occur  in  granite,  associated  with  topaz,  felspar,  black  quartz, 
imd  mica,  at  the  Mourne  Mountains,  County  Down. 
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In  the  United  States,  beryl  of  the  most  remarkable  dimen- 
sions have  been  discovered  in  Acworth,  N.  H.,  imbedded  in  a 
▼ein  of  coarse  granite  traversing  gneiss.  They  are  regular 
hexahedral  prisms,  varying  in  length  from  three  to  four  feet, 
and  though  usually  of  a  pale  greenish  or  yellow  color,  and 
scarcely  penetrable  by  the  light,  sometimes  they  present  faces, 
which,  to  a  considerable  depth,  have  all  the  brilliant  transpa- 
rency of  aqua  marine,  and  as  such  could  be  used  to  advantage 
in  jewelry.  A  few  years  ago  these  gigantic  crystals  could 
be  readily  obtained  ;  they  have  now  become  scarce.  Crystals 
of  a  fine  blue  color  have  been  found  in  the  granite  of  Parker's 
Island,  on  the  Kennebec  river,  Maine,  sometimes  with  six 
sided  pyramidal  terminations ;  and  exceeding  fifteen  inches 
in  length  and  six  in  thickness.  Smaller  specimens  of  supe- 
rior color  have  been  obtained  from  veins  of  quartz  in  the 
towns  of  Bowdoinham  and  Topsham,  of  the  same  State.  At 
the  former  place  they  are  so  very  abundant  in  the  decomposed 
rock,  or  loose  in  the  soil,  that  bushels  of  them  may  be  obtained 
without  much  trouble,  but  they  are  of  inferior  color  and  mostly 
stained  by  oxide  of  iron.  Crystals  of  highly  polished  faces 
and  possessing  considerable  transparency,  have  been  brought 
from  Haddam  and  Monroe,  Conn.  But  the  locality  most  no- 
ted for  the  beautifully  transparent  and  various  colored  varieties 
of  this  mineral,  some  of  them  almost  attaining  the  ultimate 

Serfection  of  the  species,  or  emerald,  is  at  South  Royalston, 
lass.  Their  form  is  the  usual  six-sided  prism,  which  com- 
monly shows  only  a  single  plane  termination,  or  the  primary 
face  P,  but  is  sometimes  replaced  on  its  terminal  edges,  by 
single  planes  which  meet  in  a  perfect  pyramid,  or  in  one  hav- 
ing its  apex  more  or  less  deeply  truncated.  Some  of  the 
prisms  have  three  of  the  opposite  lateral  edges  replaced  by  two 
planes,  which  are  distinguished  from  the  primary  faces  hj 
their  roughness  or  inferior  polish.  Their  color  varies  from  a 
light  green,  pale  bluish-green,  or  yellowish-green,  to  a  deep 
grass  or  emerald  green.  Prof  Hitchcock  first  brought  this 
remarkable  locality  to  the  notice  of  mineralogists.  Interest- 
ing localities  of  beryl  have  been  cited  by  Dr.  Jackson  in  Gra& 
ton,  Danbury,  and  Wilmot,  N.  H.,  generally  in  massive  quartz, 
and  sometimes  associated  with  trapozoidal  garnet.  Fine  large 
crystals  of  good  green  color  have  been  found  in  the  quarries 
on  the  banks  of  Ridley  Creek,  two  miles  from  Chester,  Dela- 
ware County,  Penn.,  by  J.  A.  Clay. 

The  beautiful  beryls  from  the  **  Beryl  Mine  of  Paddioor," 
Southern  India,  are  imbedded  in,  or  line  the  cavities  of,  broad 
foliated  cleavelandite. — Jameson's  Edin,  Jour,^  xxix.,  243. 
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O^W.  C^aopbBDB,  U.  Bi.    FrumAiicCDrumlunj,  J'M.    ChryiobfritT  Br.  S>p- 
phiiui  recUngulfl,  LI. 
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Dr.  Thomson,  taking  his  otvn  analysis,  which  was  three 

times   repeated  with    the  same  resulta,  gives   this   formula: 

BJOAIH-FAI.      This  result  almost  exactly  accords  with  the 

very  reccul  analysis  of  the  same  chrysoberyl  by  Awdejew. 

Sp  Gr.  3-65  to  38.     H.  =  8-5. 

This  substance  occurs  crystallized,  and  in  rolled  fragments 
in  the  alluvial  deposits  of  rivers;  its  color  is  green,  sometimes 
with  a  yellow  or  brownish  tinge,  and  occasionally  presenting 
iniernnlly  an  opalescent  bluish-while  light.  The  primary  form 
ofils  crystal  is  a  right  rectangular  prism.  The  crystals  yield 
10  mechanical  division  readily,  and  with  brilliant  surfaces,  par- 
tllel  to  the  plane  M  of  the  following  figures,  and  with  diffi- 
ouliy  also  parallel  to  the  ptane  T,  and  lo  the  longer  diagonal 
of  the  prism  ;  the  li-acture  is  perfect  concholdal,  with  a  splen- 
dent resino-viireous  lustre.  It  becomes  electric  by  friction, 
but  is  not  affecled  by  heat.  B  B  it  suffers  no  change  alone; 
but  with  borax  fuses  slowly  into  a  transparent  glass.  The 
Ural  chrysoberyl  {Ali-Tniidrilt)  according  lo  Von  Worth,  mella 
with  borax  into  a  pure,  bright  green  transparent  glass;  and 
with  salt  of  phosphorus  aller  long  continued  action,  into  a 
transparent  pale  greenish  enamel,  showing  the  presence  of 
oxide  of  chrome. 


■  Chriiulwril" 'tw  'In  Oto»liji)eiiatii>g ■  iDpfTicii  Unil  of  boijl,  or  ■  nUn  Iwijl 

r  roainiliirf^  AannlaD,  l>L.  |i.  IDi.  )  O"'!''""'''  UinonliifTi  <■<  Wl- 

t  Amil<  Jour,  at  Boi.,  •Ui., !««.  ||  Auil  di  Cbimie  si  lis  Fbfh,  Fah.,  1913, 
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At  Haddam  in  Connecticut  it  occurs  in  granite,  in  aix-flided 
tables  and  prinms,  with  garnet,  beryl,  automalite,  and  colun^ 
bite.  Also  in  the  same  rock  with  tourmaline,  garnet  and  ap^ 
tite,  at  Greenfield,  near  Siratoga,  N.  Y.  At  this  locality  the 
crystals  are  often  united  in  hemitropes,  consisting  of  several 
indiTidaals  whose  terminal  faces  are  obliterated  b;  deep  r^ 
placemenl9>of  the  shorter  terminal  edges  of  the  primary.  A 
very  common  form  of  this  mineral  from  Greenfield,  ia  tbu 
of  three  prisms  crossing  each  other,  each  projecting  at  oppo- 
site ends  beyond  the  faces  of  composition,  as  in  fig.  3;  or 
more  rarely  only  at  one  end,  as  is  represented  by  the  upper 
half  of  the  same  figure.  Sometimes  crystals  are  found  tn 
which  the  composing  prisms  project  at  neither  extremity,  thoa 
producing  regular  hexagonal  tables  in  which  the  hemitropie 
composition  is  indicated  only  by  striae.  Fig.  2  repreaeoti 
two  individuals  the  faces  of  which  project  at  one  extremity, 
and,  in  some  inaiances,  have  their  lateral  edges  replaced. 
Rarely  the  sides  (6,  A,)  are  so  deeply  replaced  as  to  convert 
this  figure  into  a  triangular  prism,  the  re-entering  angle  (a) 
being  then  no  longer  visible.  This  is  the  rarest  form  of  the 
made,  now  to  be  obtained  at  this  locality.  Fig.  I,  abows  the 
primary  with  its  terminal  plane  obliterated  by  the  extenuon 
of  the  planes  which  replace  the  shorter  terming  edges,  having 
also  ita  lateral  edges  replaced  by  single  planes.*     The  crystalt 

•  an  ■  p«pii  bf  Dr.  Tnnt,  (Joai.  Add.  K». 
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ally  small,  but  the  late  Dr.  Steele  procured  several  from 
ity  which  were  of  good  color,  and  more  than  an  inch 

The  finest  specirnens  for  Inpidaries'  pur|io9ea,  hare  been 
brought  from  Brazil,  where,  as  lii  Ceylon,  it  occurs  in  the 
alluvial  deposits  of  rivers,  and  consequently  in  rolled,  and 
generally  much  rubbed,  masses.  When  transparent  and  free 
from  flaws,  it  forms  a  handsome  gem.  If  opalescent,  it  is  usu- 
ally cut  rn  caboekon.' 

Alexandrite.  Chrysoberyls  of  great  value  have  recently 
been  discovered  in  the  Ural  mountains.  They  have  been  care- 
fully described  by  Von  Worth  in  the  first  volume  of  the  Trans- 
actions of  the  Imperial  Mineralogtcal  Socirti/  of  Si.  Pettn- 
burg:  and  the  description,  is  accompanied  by  figures  of  the 
natural  size  and  color,  with  the  matrix  of  mica  slate  on  which 
they  are  implanted,  bo  perfectly  imitated,  that  we  seem  almost 
to  have  the  real  gems  before  us.  These  gems  possess  a  pe- 
culiar dichroism  which  is  not  changed  by  exposure,  per  se,  to 
the  action  of  the  blow  pipe,  appearing  when  the  light  falls 
upon  them  of  a  beautiful  leek  or  emerald  green  color,  and 
when  it  passes  through  them  of  a  deep  raspberry  red  or  violet. 
This  peculiarity  is  so  remarkable  that  those  who  witness  it 
in  the  evening,  when  the  crystal  is  brought  in  the  dark  to 
a  Bame,  will  doubt  by  day-light  the  identity  of  the  speci- 
men, when  it  shows  the  rich  green  color.  Von  Worth's  exper- 
iments show  that  oxide  of  chrome  is  the  coloring  substance 
to  which  the  phenomena  above  referred  to,  and  observed 
so  strikingly  in  no  other  stone,  are  owing.  The  crystals, 
Bomelimes  single,  are  also  in  regular  groups  or  macles,  con- 
sisting of  three  individuals  crossing  each  other  in  the  same 
manner  as  those  already  described.  They  are  sometimes 
more  than  three  inches  in  length.  The  name  Alexandrite  was 
given  to  distinguish  this  variety  from  the  common  chrysoberyl 
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of  Ceylon,  and  because  of  its  discoTery  on  the  day  of  the  Em- 
peror's majority.  Besides,  it  has  the  two  principal  military 
colors  of  the  Russian  empire  —  green  and  red. 

PHENAKITE. 

JfyrdatAUM.    (Pofg.jSnn.xxxuS7.)   BuilieateofGloeiiia.    BerrylliuriioinbohednifyD. 

Contains  silica  55*14,  glucina  44'47,  alumina  and  magnesia 
0,29.  —  HartwalL  Formula:  GS^.  Sp.  Gr.  2.969.  H.  above 
6'0.  Primary  form  a  rhomboid  of  115°  25',  the  edges  and  an- 
gles of  which  are  usually  replaced. 


P  on  6  .  .  .  147  42r 
P onn  .  .  .  122  17 


Cleavage  parallel  to  n.  Color  bright  wine-yellow,  inclining 
to  red  or  white.  Varying  from  transparent  to  opake.  Lustre 
vitreous.   Not  affected  by  acids,  and  with  difficulty  fusible  B  B. 

Occurs  associated  with  beryl  in  the  Perm  district  of  Sibe- 
ria. At  first  sight  it  is  described  as  being  readily  mistaken  for 
quartz ;  and  is  hence  named  from  g:£ra^^  the  deceiver.  It  has 
also  been  found  near  Freiberg  and  near  Framont,  specimens 
of  which  have  been  examined  by  Bischof,  and  found  to  have 
the  same  composition  with  the  Siberian. 

GADOLINITE. 

6adoIiDit,W.    Gadolinite,  H.     PrismaUc  Gadolinite,  J.  M.    Melanophvnt  obliqnoi,  D. 

Combination  of  yttria,  silica,  glucina,  and  the  oxides  of  ceri- 
um and  iron.  The  oxide  of  cerium  was  first  noticed  in  it  by 
Berzelins,  though  it  had  been  previously  analyzed  by  Godolin, 
Klaproth  and  Vauquelin;  but  Berzelius  overlooked  glucina, 
which  was  first  detected  in  the  mineral  by  Ekeberg. 

Karafvet.  Yiterbjr.  Yttorby  ?  Broddbo. 

Ollica  ............ .  Af'HO. .......... .«iJ*(J«  ...••.(...  .94*uv.  ...•«...•.  .^/ *i" 

Yttria 45'00 55*5 45*33.  ...••.....  .36*54 

Glacioa. 0*00 4*5 11*60 5*90 

Protoxide  of  cerium .  17*92 0*0 4*33 14*31 

Protoxide  of  iron  . .  .11*43 16*5 13*59 14*41 

Lime 0*00 00*0 0*00 045 

Moiatore 0*00 00*0 0*98 0*00 

96*35  Berzeliiu.    99*5  Ekeberg.      99*16  Thoiuon.    96*71  Connel  L 

It  is  essentially  a  silicate  of  yttria  united  with  variable  pro- 
portions of  oxides  of  cerium  and  iron. 
15 
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-70. 


Sp.  Gr.  4-2  ti 

In  imperfect  oblique  rhombic  prisms.  Color  iroD-black,  and 
dull  enternally,  internally  black  and  sbinine ;  iis  priniat;  form 
appears  lo  be  an  oblique  rhombic  prism.  Translucent  on  the 
edges,  or  opake.  Cleavage  imperfect.  Fracture  conchoidal. 
B  B,  the  Karafret  variety  decrepitates,  anil  fuses,  when  strong- 
ly heated,  into  an  opake  pearl-gre^  or  reddish  glass ;  that  from 
Yiterby  incandesces  and  loses  its  color,  but  does  not  fuse. 
With  borax  they  all  melt  readily  into  a  globule,  more  or  less 
tinged  with  iron,  and  which  in  the  reducing  flame  becomes 
dark  bottle  green.  )n  healed  nitric  acid  it  loses  its  color  and 
gelaf   ■ 


The  above  figure  ceprc^^nls  a  crystal  in  the  poawcaaa  of  Sir.  Brooke. 
Its  principal  localities  are  the  quarries  of  Karafret  and  Fin- 
bo,  near  Fahlun  in  Sweden.  Both  there,  and  at  Yilerby  near 
Stockholm,  it  occurs  indistiocily  crystallized,  qnd  in  amor- 
phous masses,  which  are  often  encircled  with  a  yellow  crust, 
and  are  imbedded  in  coarse-grained  granite.  It  has  likewise 
been  noticed  at  DiskoinGi-eenUnd,  and  imbedded  in  granite  in 
Ceylon.    It  received  its  name  from  Prof.  Gadolin,  its  discoverer. 

THORITE. 

BrntliMi.    (Cm^.  rn.  jlud,  UniM.,  ieS3,  p.1.)     UtiuHphciu  7lHnirn»,  D. 

Thorina  57-91,  lime  2u8,  oxide  of  iron  3-40,  oxide  of  man- 
ganese 2'39,  oxide  of  uranium  l'S8,  oxide  of  lead  0  80,  silica 
18*98,  water  9-50,  with  minute  proportions  of  magnesia,  potash, 
soda,  and  alumina.  —  Btrzelius.  Sp.  Gr.  463.  Not  scratched 
bythe  knife.    Formula:  3ThS+(Cal.  F,  M,  &.c.)S+l:iAq. 

Massive  and  compact.  Color  black.  Streak  dark-brown- 
Fracture  vitreous,  like  that  of  gndolinite.  B  B  it  gires  off 
water,  and  becomes  yellow,  but  does  not  fuse ;  in  a  glass  tube 
it  exhibits  traces  of  fluoric  acid  ;  with  borax  it  forms  a  glass 
colored  by  iron ;  and  in  salt  of  phosphorus  fuses,  with  the  ex- 
ception of  its  silica. 
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This  species  was  disco?ered  by  M.  Esmark,  in  syenite,  near 
Brevig  in  Norway.  The  metal  Thorium  was  first  discovered 
in  this  mineral  by  Berzelius. 

TAUTOLITE. 

BreitkamfL    ( PkiL  Mag,^  new  MriM,  iii.,  396.) 

Sp.  Gr.  3-865.     H.  =  65 — 70. 

Opake,  and  of  a  velvet-black  color,  with  a  vitreous  lustre, 
and  grey  streak.  Cleavage  only  in  traces,  and  interrupted. 
Fracture  conchoidal,  uneven.  Very  brittle.  B  B  it  melts  into 
a  black  scoria,  which  acts  on  the  magnet;  and  with  borax 
forms  a  clear  green  glass :  with  solution  of  cobalt  it  presents 
a  blue  color ;  and,  on  the  whole,  appears  to  be  a  silicate  of 
the  protoxide  of  iron,  combined  with  a  silicate  of  magnesia. 

It  occurs  in  volcanic  felspar  at  the  lake  of  Laach,  near  Bonn 
on  the  Rhine.  It  is  related  to  chrysolite,  but  we  have  no  anal- 
ysis of  it. 


POONAHLITE. 

Brooke,    {Atuuds  </  PkHooofky^  vol.  x.,  1831.) 

This  mineral  has  been  analyzed  by  Gmelin,*  and  found  to 
consist  as  follows : 

Silica 45-120 

Alamiaa 30*446 

Jjime 10*197 

Soda  with  a  trace  of  potaah  . . .  .00*657 
Water 13*386 

99*806 

Chemical  formula  given  by  Gmelin :  3CaSi+5AlSi+H. 

H.  =  50— 5  5. 

It  resembles  needlestone  in  most  of  its  physical  characters, 
and  is  supposed  to  have  the  same  primary  form  —  a  right 
rhombic  prism  —  but  differing  in  the  measurement  of  the 
angle  formed  by  the  planes  M  M',  as  determined  by  Brooke. 
No  natural  terminal  planes  have  been  observed  among  the 
crystals,  which,  usually  in  long  slender  prisms,  traverse  the  sur- 
face of  the  matrix,  instead  of  forming  groups  in  its  cavities, 
and  thus  have  neither  of  their  extremities  free.  It  occurs 
with  the  beautiful  green  apophyllites  near  Poonah,  in  Hindu»- 
tan,  and  is  accompanied  also  by  pure  white  stilbite.  Its 
matrix  is  an  amygdaloid  filled  with  nodules  of  zeolite  and  muck 
stained  by  green  earth.  The  specimens  of  this  mineral  in  the 
possession  of  Mr.  Heuland,  of  London,  are  of  unsurpassed  mag 
nificence,  and  by  this  gentleman  the  mineralogists  of  other 
countries  have  been  supplied. 

*  PofgendorPa  Annalen,  B.  zliz. 
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DANBURITE. 

StlfonL     {Am.  Jnr.  ffScicna,  ydI.  i 

This  m'meral  which  has  been  descril 
occurs  dissemiaaled  in  amall  quanlilies 
at  Danbury,  Ct.  It  occupies  small  cav 
rently  the  shape  of  oblique  prisms. 

A  chemical  examiaalion  by  Prof.  Sbepard  gave  the  foUow- 


niii-.p-m.) 

led  as  a  new  species, 
through  a  fetid  felspar 
it  lea  which  hate  appa< 


IJIH ttl^ 

AlUBlU 1-70 

Yiuta ...Ml 

PaUMk,ud|wrii«|ia  Willi  •ads  uil  loa...  S-13 
WkUr. B«) 

It  is  not  certain  in  what  manner  the  alkali  enters  into  the 
composition  of  this  mineral,  and  the   principal  combination 
may  probably  be  correctly  staled  thus  ;  CalS^+Aq. 
Sp.  Gr.  28a.     H.  =  7-.5. 

Its  color  in  fresh  specimens  is  honey-jellow,  but  the  decom- 
posing variety  is  nearly  white,  translucent  and  very  fissile. 
Streak  white;  transparent.  Lustre  vitreous,  in  a  high  de- 
gree. Primary  form  an  oblique  rhombic  prism,  with  clearage 
parallel  with  P,  obscurely  indicated  by  fissures.  Character 
B  S,  not  given.     It  deserves  lurther  examination. 

PISHOPHYLLE. 
A.  J.  BtantcTg.    (TVoM.  SiTHfut  Jtny.  Sd.  jfcaj.,ie39,  p.  K<.) 

This  mineral,  found  by  M.  Seven  of  Sabla,  Sweden,  occurs 
in  the  mine  of  that  place  at  the  depth  of  about  forty  fathoms, 
associated  with  other  substances.  It  resembles  most  m  ap- 
pearance the  so  called  infusible  salaite.  Its  color,  however, 
is  darker,  and  at  the  same  time  its  hardness  and  speciflc  grav- 
ity differ  materially  from  the  salaiies,  which  led  to  the  chemi- 
cal examination  of  the  mineral  by  Svanberg,  according  to 
whom  it  consists  of  the  following  ingredients. 


Regarding  the  magnesia  as  the  only  essential  base,  the 
stoms  of  silica  are  2490,  while  those  of  magnesia  are  12-40, 
showing  the  mineral  to  consist  essentially  of  hisilicate  of 
magnesia.  But  Svanberg  includes  the  alumina  with  the  sil- 
ica, and  regards  also  as  essential  the  lime  and  oxide  of  iron. 


EARTHT   MINERALS.  173 

which  he  includes  with  the  magnesia;  whence  he  deduces  the 
formula  —  3MgS3+2Aq. 

Sp.  Gr.  2'73.  H.  —  between  mica  and  calo-spar. 
Color  very  dark  green;  lustre  glistening,  somewhat  like 
that  of  diallage.  It  is  amorphous,  but  has  an  internal  crystal- 
line structure,  the  faces  of  the  crystals  being  the  natural  cleav- 
age planes  of  the  lamins.  It  does  not  fuse  B  B,  even  in  the 
thinnest  splinters,  but  at  a  red  heat  becomes  nearly  white, 
with  the  preservation  of  its  lustre.  With  the  solution  of  cobalt, 
it  gives  the  reaction  of  magnesia.  Heated  in  a  glass  tube,  it 
gives  out  pure  water.  It  contains  no  alkali.  The  mineral 
has  obtained  its  name  from  rnxgog,  bitter,  and  g>vXXov^  leaf, 
in  consequence  of  the  great  quantity  of  magnesia  it  contains, 
and  because  of  its  structure,  which  may  be  called  leafy.  It 
is  unfortunate  that  it  has  not  afforded  more  well  defined  chai^ 
acters  in  establishing  its  claim  as  a  distinct  species. 


OTTRELITE. 
JM:  P<tdww>»  tmd  M.  I»— nwr.    (.f  ■■■fit  i/u  Mmm^  18€i,  U  iL,  p.  387.) 

This  mineral,  scarcely  known  hitherto  even  as  a  variety, 
has  been  classed  with  diallage.  It  received  its  name  from 
Ottrez,  a  small  village  near  Stavelot,  near  the  provinces  of 
Luxembourg  and  Liege.  It  has  been  described  by  the  first 
named  gentleman  and  analyzed  by  the  latter.    It  consists  of — - 

Silioa 49^ 

Alomiaa 94-83 

Protoxide  of  iron 16^1 

ProtozideofmannneM..  B<0 
Water 5-63 

Whence  is  deduced  the  formula— 2AlS+(FJ|n)SH'Aq — 
which  does  not  apply  to  any  aluminous  silicate  already  known* 
Sp.  Gr.  4*40.     Scratches  glass  with  difficulty. 

Its  color  is  greyish  black,  or  a  little  greenish,  which  last 
is  most  visible  on  the  minute  fragments  which  are  translucent. 
Sometimes  it  is  of  a  beautiful  rose  color.  Its  powder  is  of  a 
pale  green.  Occurs  in  small  fiat  discs  of  about  one  and  a 
half  inches  in  diameter,  to  one  quarter  of  an  inch  in  thickness. 
These  adhere  so  firmly  to  the  slate  which  serves  as  a  gangue 
to  them,  that  it  is  impossible  to  separate  them  entire  in  order 
to  measure  their  angles.  They  belong  to  a  hexagonal  prism, 
or  to  a  very  acute  rhomboid,  deeply  truncated  by  a  plane  per- 
pendicidar  to  the  axis,  and  compressed  in  the  direction  of  this 
plane.  Cleavage  is  easily  effected  parallel  to  the  terminal 
fiuses  of  the  little  discs^  developing  a  brilliant,  bat  undulated 
16* 
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surrace;  otherwise,  the  fracture  is  unequal,  slightly  granular 
anti  dull.  In  a  closed  tube,  it  gives  out  a  little  water.  Alone, 
B  B,  it  fuses  with  difficulty  on  the  edges  into  a  black  globule 
easily  attracted  by  the  magnet.  With  borax,  dissolves  slowly 
and  gives  the  reaction  of  iron;  wilh  carbonate  of  soda  on  pla- 
tina  foil,  it  shows  the  presence  of  manganese.  Its  powder 
is  affected  only  by  hot  sulphuric  acid.  It  occurs  abundantly 
in  a  transition  clay  slate  through  which  the  crystals  are  dis- 
aemiuated. 

VILLARSITE, 

M.  Dufiiaoi.     {Jlxnalu  da  MiKi,  IMS,  I,  t.,  p.  3^.] 

This  mineral  has  been  examined  and  made  into  a  new 
species  by  M.  Dufrenoy  of  the  School  of  Mines,  and  named 
in  honor  of  the  mineralogist  who  has  published  the  natural 
history  of  Dauphine.  It  is  scattered  in  a  vein  of  magnetic 
iron  ore  at  Trarerscllc,  and  is  accompanied  by  laminated  dolo< 
mite,  mica,  quartz  and  dodecahedral  crystals  of  the  iron  ore. 
It  forma  irregular  veins,  and  also  geodes  in  which  crystals 
may  be  observed  distinct  enough  to  measure.  Its  analysis 
gave  as  follows: 

PntoiideofoufUHe  'Hi 


These  numbers  reckoning  the  atoms  of  iron,  manganese  and 
lime  along  with  the  magnesia,  show  the  raincTal  to  be  a  simple 
hydrous  silicate  of  magnesia,  thus  expressed  by  the  formula: 
4MgS-f  Aq. 

Sp.Gr.2-975.     H.=:3  — 4. 

Color  yellowish-green;  fracture  granular,  resembling  cer- 
tain of  the  phosphates  of  lime  from  Arendal.  Its  sonness  and 
semi-transparency  make  it  also  analogous  to  serpentine.  But 
it  is  easily  frangible,  and  in  separating  the  mineral  from  its  gan- 
gue,  the  internal  crystallization  is  developed,  by  which  the 
granular  structure  is  shown  to  be  owing  to  an  assemblage  of 
minute  truncated  octahedral  crystals,  joined  to  one  another,  or 
penetrating  each  other,  in  all  directions.  These  are  rhombot- 
ons  derived  from  the  replacement  of  the  edges  of 
of  a  right  rhombic  prism  of  119"  Sff  and  60"  1', 
which  is  its  primary  form.  The  length  of  the  side  B  is  to  the 
height  H,  in  the  proportion  of  10:  4,  45 ;  it  follows  that  the 
vertical  rsu  of  the  octahedron  which  constitutes  the  secondary 
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form  of  this  mineral,  is  represented  by  8,  90,  and  that  the  sec- 
ondary faces  rise  upon  the  edges  of  the  base  of  the  prism  by 
a  decrease  of  one  row  in  height  on  one  row  in  breadth.  The 
angles  as  determined  by  M.  Dufr^noy,  by  the  reflecting  goni- 
ometer, are  thus  stated: 

Primary. 


P  on  M .  . 

.  90° 

M  on  M  .  . 

.  119 

59" 

P  on  e  .  . 

.  136 

82 

P  on  c'  .  . 

.  136 

32 

f  on  e  .  . 

.  139 

45 

e  on  e  .  . 

.  86 

66 

B  B,  it  gives  a  green  enamel  when  melted  with  ten  parts  of 
borax.  It  is  finally  soluble  in  strong  acids,  but  the  weak 
action  of  acids  upon  it  allows  the  crystals  to  be  removed  from 
the  adhering  dolomite  which  is  readily  dissolved.  M.  Dufr6- 
noy  observes  that  without  the  water  it  contains,  villarsite 
would  have  the  same  composition  with  peridot.  But  this 
water  is  essentially  combined,  and  the  other  characteristics, 
physical  and  crystallographical,  are  alike  opposed  to  its  being 
regarded  as  identical  with  it.  The  mineral  excites  a  certain 
interest  by  the  simplicity  of  its  composition ;  and  its  determi- 
nation as  a  species,  founded  at  the  same  time  on  the  two  prin- 
ciples which  as  much  as  possible  should  be  our  guides,  is  very 
clearly  defined. 

SILICITE. 

Dr,  Thomwn.    (Lon,  Ediu,  and  DuMin  PkU.  Mug.y  1843,  zzii.,  190.) 

The  name  Silicite  has  been  given  by  Dr.  Thomson  to  a 
substance  from  Antrim,  which  strikingly  resembles  quartz  in 
its  external  characters,  though  it  differs  entirely  from  that  min- 
eral in  its  constitution.     His  analysis  of  it  gave, 

Silica. 54-80 

Alumina 28*40 

Protoxide  of  iron 4*00 

Lime 13*40 

Water 0*64 

100-34 

If  we  suppose  the  oxide  of  iron  to  be  combined  with  alu- 
mina and  to  be  only  accidentally  present,  the  constitution  of 
silicite  will  be  7(AlS2)+2(CalS). 

Sp.  Gr.  2*666.     H.  about  the  same  as  rock  crystal. 

The  color  is  white  with  a  shade  of  yellow,  the  texture  foli- 
ated, and  the  fracture  small  conchoidal.  Its  lustre  is  vitre- 
OU3.  It  occurs  in  basalt,  and  is  not  mentioned  as  having 
been  found  crystallized.  With  carbonate  of  soda  it  fuses  into 
an  opake  bead,  and  with  borax  into  a  transparent  colorless 
bead. 


\ 


BALTIMORITE. 

Dr.Tlumi—.    (L«.£«FUk.«4/>KMni'AiI.  Jfi;.,  IMt,  uii.,  ISL] 

TIlis  mineral  forms  a  coustitueiit  of  ihe  chrome  bearing 
rocka  in  the  vicinity  of  Baltimore,  Md.  It  was  sent  to  Dr. 
Thomson  for  examination,  and  he  has  named  it  from  its  local- 
ity under  the  chnracter  of  a  new  species,  lis  analysis  afford- 
ed bim,  silica  iO'JS,  magnesia  3470,  protoxide  of  iron  lOUS. 
alumina  ISO,  water  12611.  its  constitution  may  be  represented 
by  the  formula,  14(MgS)4-3(iF-|-iAI)SN-lIAq. 

The  color  is  greyish^reen.  The  mineral  is  composed  of 
longitudinal  fibres,  adhering  to  each  other,  and  has  a  consid- 
erable resemblance  lo  asbestua;  the  hisire  is  silky.  It  is 
usually  opake;  but  when  very  thin  it  is  translucent  on  the 
edges.  It  is  a  very  little  soHer  than  calcareous  spar.  It  does 
not  fuse  B  B,  but  assumes  a  brown  color.  With  soda  melts 
into  an  opake,  and  with  borax  into  a  transparent  bead. 

This  mineral  has  been  described  as  asbesius,  which  in  eome 
of  its  characters  it  considerably  resembles,  but  asbestus  con- 
tains more  silica  and  a  good  deal  of  lime,  which  are  wanting 
in  this  mineral.     It  occurs  in  considerable  masses. 

ESMAHKITE. 


Under  this  name  (which,  however,  has  been  previously  ap< 
plied  to  another  mineral  by  Hausmann)  Erdmann  has  described 
a  substance  found  near  Brevig,  in  Norway,  in  granite,  accom- 
panied by  chlorite,  titaniferous  iron  and  tourmaline.  It  js 
composed  as  follows:  silicic  acid  45'97,  alumina  32'08,  mag- 
nesia 10*33,  protoxide  of  iron  3'83,  protoxide  of  manganese 
0'4I,  water  5'49,  lime,  oxides  of  copper,  lead,  cobalt,  and  tita- 
nium 045.  Formula  :  (Mag,  F,  Mn)SH-3AS+Aq. 
Sp.  Gr.  2  709.     H.  =  3— 5, 

It  is  crystallized  in  the  form  of  large,  irregular  individuals, 
which  seem  to  be  prismatic,  with  the  edges  and  angles  round- 
ed ;  they  are  for  the  most  part  covered  with  a  glittering  coat. 
The  crystals  have  an  evident  cleavage  at  right  angles  to  the 
principal  axis,  and  this  cleavage  has  a  feeble  pearly  lustre. 
The  longitudinal  fracture  has  a  resinous  lustre.  B  B,  gives 
water  and  becomes  bluish  grey  ;  melts  on  the  thin  edges  only, 
to  a  green  glass  ;  fuses  with  borax  and  microcosmic  salt,  with 
the  color  of  iron  ;  gives  a  yellow  slag  with  soda. 

PVHRHITE, 

Pt,,/.  O.  Hon.    {Jooun'i  E-IM.  FUl.  ./nr.,  col.  iiii^  p.  1S7.) 

one  example  of  this  mineral  is  known,  and  occurs  in  a 
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splendid  drussy  cavity  of  felspar  which  is  in  the  possession  of 
M.  Von  Ferowski  of  St.  Petersburg.  It  was  found  at  Ala* 
baschka  near  Mursinsk.     It  has  not  been  analyzed. 

While  the  cavity  chiefly  contains  felspar  crystals  several 
inches  in  size,  finely  defined, and  of  an  ochre-yellow  color,*  it 
likewise  includes  six-sided  tables  of  reddish-white,  pearly  lith> 
ion  mica;  while  translucent  crystals  of  albiie;  crystals  of 
clove-brown  rock-cryatal ;  and  a  few  white  topazes.  The 
crystals  of  the  new  mineral  are  superimposed  on  the  felspar, 
are  eight  in  number,  and  are  octahedrons  of  about  three  lines 
in  length.  Their  surfaces  are  smooth,  but  possess  little  lus- 
tre, so  that  their  angles  cannot  be  measured  with  great  accu- 
racy ;  but,  from  observations  made  on  several  angles,  the  mean 
may  be  regarded  as  100°  28',  so  that  we  may  probably  assume 
that  the  crystals  are  regular  octahedrons.  No  cleavage  ia 
observable.  The  color  is  orange-yellow,  and  the  lustre  feebly 
vitreous.  The  substance  is  translucent  on  the  edges;  its 
hardness  is  that  of  felspar,  but  the  specific  gravity  could  aot 
be  determined. 


SOMEHVILLITE. 


Colour    yai 

feet,  parallel 


SUMfc:UVILLlTE. 
Brtaki.    {Brantc't  QiarttTtf  Jamnul,  tri.,9J4.} 

pale  dull  yellow.     Lustre  vitreous.     Cleavage  per- 
Jel  to  P.     Its  primary  form  is  a  square  prism. 


.  122°  ( 


It  decrepitates  B  B,  fusing  per  se  into  a  grey  colored  globule, 
and  with  borax  into  a  transparent  one. 

Somervilliie  occurs  among  the  ancient  scoris  of  Vesuvius, 
associated  with  black  mica  and  other  minerals.  The  deter- 
mination of  this  species  is  due  to  Brooke,  who  named  it  in 
compliment  to  Dr.  Soraerville,  from  whom  he  obtained  the 
specimens.  It  may  be  distinguished  from  idocrase  by  its  com- 
portment B  B,  as  the  latter  does  not  decrepitate;  and  when  it 
fuses,  which  it  does  with  greater  difticuUy,  it  yields  gtobulei 
of  a  greenish  tinge.  The  ilumboldtilite  of  Monticelli  and 
Covelli,  according  to  Brooke,  ia  identical  with  this  mineral. 


ALKALINO-EARTHY   MINERALS. 


The  minerals  included  under  this  term  generally  consist, 
primarily,  of  enrths  in  various  proportions;  they  include  also 
some  portion  of  one  or  more  of  the  alkalies,  giving  them  a 
very  important  chemical  distinction.  Many  of  them  contain 
iron,  and  some  of  them  manganese.  These  are  sometimea 
essential  to  the  constitution  of  the  Bpecies,  and  sometimes  to 
be  regarded  as  accidental.  The  alkalies  are  not  always  in 
sufficient  quantities  to  he  expressed  in  the  atomic  formuls. 

MAGNESIAN  MICA." 


Sp.  Gr.  28  lo  3.     H.  =  2  — 2  — 5. 

Recent  optical  invesligaiions  hare  pointed  out  to  mineralo- 
gists  the  necessity  of  separating  the  varieties  of  mica  which 
possess  only  one  axis  of  double  refraction,  from  those  which 
present  a  double  system  of  rings  when  viewed  through  the  me- 
dium of  polarized  light. 

This  species  exhibits  one  axis  of  double  refraction;  —  a 
lamina  placed  between  two  polarizing  tourmalines  presents  only 
one  system  of  colored  rings,  traversed  by  a  black  cross.  Oc- 
curs in  regular  six-sided  prisms,  which  cleave  with  extreme 
facility  in  one  direction,  viz.,  perpendicular  to  their  axis. 
Color  generally  dark-green  or  brown  ;  varying  between  trans- 
parent and  opake.  Lustre  pearly,  often  inclining  to  metallic 
on  the  terminal  faces  of  the  prism  ;  streak  while  or  grey ;  thin 
lamins  are  flexible  and  very  elastic. 

The  varieties  of  this  species  differ  also  from  the  following 
in  containing  several  per  cent,  of  magnesia,  and  withotit  a 
trace  of  lithia,  which  is  usually  found  in  the  commoa  mica. 
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and  particularly  in  the  violet,  or  peach-blossom  colored  varie- 
ties (lepidolites.)  They  may  therefore  be  very  properly  dis- 
tinguished as  magnesian  micas. 

Blacky  Ortndsh-blaek^ 

Siberia.  Siberia.  Siberia. 

Potash 10-0 7'55 5-61 

Silica 42-5 42-50 4(H)0 

Alamina 11-5 16-a5 19-»»7 

Mafneiia 90 25-97 15-70 

Oxide  of  manganese 2*0 0-00 0-63 

Fluoricacid 00 0-08 2-10 

Peroxide  of  iron 22-0 4-93 19-03 


97-0  Klaproth.      104-55  Rose.  95  74  Eoie. 

The  formuls  that  would  express  the  atomic  constitution  of 
this  mineral  according  to  each  of  these  analyses,  would  dif- 
fer so  much  from  each  other,  as  to  show  that  the  specimens 
must  have  been  very  impure,  or  else  indicate  more  than  one 
species.  We  shall  therefore  omit  them ;  and  the  more  readily 
as  the  subject  is  now  engaging  the  attention  of  several  of  the 
iDOst  distinguished  chemists. 

B  B,  it  sometimes  fuses  into  a  scoria,  but  generally  becomes 
white  and  opake.  The  characters  are  as  variable  as  the  com- 
position. 

To  this  species  belong  the  dark-colored  mieas  from  Siberia ; 
the  deep-brown,  transparent,  and  perfectly  formed  six-sided 
prisms,  which  occur  in  the  ejected  debris  of  Vesuvius;  and 
the  black  hexagonal  prisms  from  the  basalts  of  the  Rhine  and 
the  trachytes  of  Hungary.  Its  abundance  in  nature,  however, 
bears  no  proportion  to  the  universal  diffusion  of  the  following. 

In  the  United  States,  a  very  beautiful  variety  of  this  species 
in  low  six-sided  prisms  replaced  on  all  of  their  edges  by  single 
planes,  occurs  in  the  iron  mine  at  Troy,  Vt.,  accompanied  by 
small  botryoidal  concretions  of  chalcedony.  The  crystals  are 
nearly  transparent,  and  of  a  very  deep  green.  Other  examples 
doubtless  exist,  which  have  not  yet  clearly  been  distinguished 
from  common  mica. 


COMMON  MICA. 

Glimmer,  W.    Hemi  prismatic  Talc  Mica,  M.     Mica  Prismatique  ou  Di-Axial,  JVsdfcer. 

Lepidolitc.    Mica  obliqua,  D. 

Sp.  Gr.  2-85.  H.  =  2  — 2  5. 
Color  white,  grey,  light-green,  pale-violet,  rose-red  color 
or  peach-blossom,  brown,  and  sometimes  grass-green.  Lustre 
more  or  less  pearly.  Streak  white  or  grey.  Separates  in  lam- 
ina which  are  flexible  and  elastic,  and  are  capable  of  indefi- 
nite subdivision.  These  characters  are  possessed  by  both 
species.  It  exhibits  two  axes  of  double  refraction ;  —  a  lami- 
na placed  between  two  polarising  tourmalines  presents  two 


r 
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systems  of  colored  rings,  ench  traversed  by  a  single  black 
band.  Occurs  in  oblique  rliombic  prisms  of  60°  and  120°, 
which  are  easily  divisible  parallel  to  their  terminal  plane  (P  of 
the  foliowing  iigui 

Primiry  form. 


The  dark-colored  varieties,  which  i 
quently  act  on  the  magnet.  B  B,  it  loses  its  traiispareacy,  but 
does  not  fuse,  except  when  lithia  is  in  combination,  in  which 
case  it  melts  with  facility,  and  at  the  moment  of  fusion  tinges 
the  flame  of  a  delicate  red  hue.  The  variety  iepidolite  from 
Uton,  according  to  Berzelius,  in  the  matrass,  gives  off  water, 
which  if  the  heat  be  poshed  to  redness,  is  sensibly  loaded  with 
fluoric  acid,  yellows  Brazil  wood  paper,  and  dulls  the  glass 
here  and  there  by  the  silica  it  deposits  on  its  surface. 


Bml^llm. 

Zinn-Bld. 

Ulik>. 

;:;::;SS:::::::::: 

.3H» 

ri»«!"MW lis.... 

S-53 

.  048 

F..l.jM..f 

Oran  JNu,       Urn 

Bruii*«irt,M«. 

foCooBlj,         L^ 

mSr_rr.:::::::  SS:::: 

•  Tba  noenl  u>lri»  of  lepidolitt  frnir  Silwriii,  b^  U.  B 
b«iD  lUUd.    (Soc  runcDdotPi  Annilcn,  1SI3,  No.  1.)    [An.  Eo.] 


ilf  iKi  <reiU^ 
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From  the  mean  of  the  three  analyses  of  common  mica  by 
Rose,  Dr.  Thomson  gives  this  formula :  ISAlS+l^KS^+FS^. 
But  his  own  analysis  of  a  specimen  from  Orange  County, 
N.  Y.,  would  seem  to  show  that  we  have  not  attained  any 
degree  of  certainty  in  regard  to  the  true  atomic  constitution  of 
this  species ;  and,  as  in  the  case  of  the  former  species,  further 
investigation  seems  desirable. 

1.  RuBELLANE.  Rubellon  Aster-Mica.  —  Breithaupt,  Sup- 
posed by  some  to  be  mica  altered  by  heat.  It  contains  pot- 
ash and  soda  10,  silica  45,  alumina  10,  oxide  of  iron  20,  lime 
10,  volatile  matter  5.  —  Klaproth.  Specific  gravity  2*5 — 2*7. 
Hardness  rather  below  3*0.  In  thin  laminse  of  a  reddish 
brown  color,  which  are  not  flexible.  Lustre  pearly.  Exfoli- 
ates in  the  flame  of  a  taper.  It  occurs  with  mica  and  augite 
at  Schima  in  the  Mittelgebirge,  Bohemia. 

2.  Lepidolite.  Lepidolith.  —  Werner,  The  analysis  of 
this  variety  by  several  chemists  is  given  on  the  preceding  page. 
It  consists,  mechanically,  of  an  assemblage  of  small  flexible 
scales  which  are  translucent  and  sometimes  hexagonal ;  and 
usually  of  a  peach  lossom  color,  appearing  very  beautiful  when 
wetted.  Other  characters  included  in  the  general  description 
of  the  species. 

The  species  mica  is  an  essential  ingredient  of  many  rocks,  es- 
pecially the  oldest  primitive,  as  granite,  gneiss,  mica-slate,  &,c,; 
and  is  often  found  filling  up  their  fissures,  or  crystallized  in 
the  cavities  of  the  veins  which  traverse  them.  It  also  occurs 
in  sandstones  and  schistes.  The  best  known  localities  of  this 
mica  are  Siberia  and  America,  St.  Gothard  in  Switzerland, 
Pargas  in  Finland,  Arendal  in  Norway,  Finbo  and  Broddbo 
in  Sweden,  Zinnwald  in  Bohemia,*H6rlberg  in  Bavaria,  Aber- 
deenshire, and  Cornwall.  Variety  lipidolite  occurs  near  Ro- 
zena  in  Moravia,  at  Uto  in  Sweden ;  also  at  Pevru  in  Siberia. 
At  the  first  named  locality  it  is  penetrated  by  rubellite. 

According  to  Haiiy,  Muscovy  glass,  which  occurs  in  plates 
of  a  yard  or  more  in  diameter,  in  veins  of  granite  and  mica* 
ceous  schiste,  in  some  parts  of  Russia,  may  be  divided  into 
laminae  no  thicker  than  77ijTnyTrt^  P^^*^  of  an  inch.  It  is  used 
for  enclosing  objects  for  the  solar  microscope,  and  instead  of 
glass  in  the  Russian  ships  of  war,  as  less  liable  to  be  broken 
by  the  concussion  of  the  air  during  the  discharge  of  heavy 
artillery. 

In  the  United  States  there  are  numerous  and  extensive  local* 

ities  of  this  species,  some  of  them  affording  specimens  of 

gigantic  size.     Sheets  more  than  two  feet  in  length  are  not 

uncommon  in  the  coarse  granite  of  Ackworth,  N.  H. ;  and 

16 
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fetia  of  nearly  equit  dimeDsioits  have  been  takea  from  ihe 
repusiloriea  of  rubellite  and  green  tourmaline  ai  Paris,  Me., 
where  also  is  found  abundantly  the  lepidoliie  variety.  These 
Iblia  are  not  unfrequenlly  penetrated  by  compressed  or  flat- 
tened crystals  of  green  tourmaline,  which  are  sometimes  dis- 
posed in  a  radiating  form.  Munrue,  N.  Y.,  has  furnished 
crystals  of  large  size,  bavins  a  deep  greenish-black  color, 
and  smaller  but  very  perfect  crystals  are  common  in  the  lime- 
stone of  Orange  county,  and  accompanying  the  chrysoberyls, 
near  Saratoga,  of  ibe  same  stale.  In  Sussex  County,  N.  J., 
crystallized  mica  is  very  generally  disseminated  through  the 
white  crystallized  and  granular  limeslone  that  contains  the 
other  well  known  minerals  of  thai  region  ;  the  tinest  forms  are 
the  brownish-red  perfect,  obUque,  rhombic  prisms  that  occur 
along  with  sapphire  and  spinelle,  at  Newton,  N.  J.  In  Massa- 
chusetts, at  the  beryl  locality,  Hoyalston,  very  perfect  individ- 
uals in  the  same  form,  but  replaced  on  their  aj:ute  lateral 
edges,  are  imbedded  in  a  greyish  granular  quartz.  A  beauti- 
ful rose-red,  or  violet  colored  variety,  is  found  at  Goshen  and 
Chesterfield,  accompanying  rubellite  and  green  tourmaline, 
but  is  not  crystallized.  In  Maine,  at  Brunswick,  near  tb« 
college,  a  beautiful  green  variety  is  quite  abundant,  and  at 
Bowdoinbara,  a  rare  form  of  the  species  (micaJHammlrux,  of 
Hauy)  is  met  with  in  graniie,  and  is  in  Rbres  as  delicate  as 
those  of  amianthus.  An  extremely  brilliant  silver  colored 
mica  has  been  brought  from  Edwards,  Si.  Lawrence  county, 
N.  Y.  The  surfaces  of  many  of  the  tables  are  curved  and 
undulated.  A  green  variety  in  irregular  scales,  but  of  extreme 
beauty,  and  which  can  scarcely  be  distinguished  by  the  eye 
from  uran-mica,  is  found  in  the  neighborhood  of  Baltimore, 
Md.  A  similar  variety,  bui  of  paler  color,  has  also  been  met 
with  near  Philadelphia,  Penn. 


Contains  silica  37-00,  alumii 

lime  8'9G,  soda  124,  water  M 

making  a  loss  of  6.60,  and  rendi 

Sp.  Gr.  30  —  31. 

It  occurs  in  thin  crystalline 
other  in  every  direction,  and  in 

cleave  very  readily  parallel  with  their  bases,  and  indistinctly 
pual lei  with  their  sides;  indicating  an  hexagonal  prism  for 


irl  Uict,  ].    Prrl^SliuuBn,  L.    Hica 

40-50,  oxide  of  iron  4-50, 
—  according  to  Dumenil; 
ng  a  new  analysis  desirable^ 

ninx,  which  intersect  each 
thin  hexabedral  plates  which 


*  Hufuil*,  from  Iti  peeDliu  ptti\j  JitiliB. 
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the  primary.  Color  pale  pearl-grey  passing  into  a  reddish-  and 
yellowish-white;  translucent;  lustre  pearly  on  the  terminal 
faces,  vitreous  on  the  others ;  streak  colorless ;  rather  brittle. 
Pearl  mica  is  distinguished  from  the  foregoing  species  by 
its  superior  hardness  and  specific  gravity.  It  is  peculiar  to 
primitive  rocks,  being  mixed  with  and  engaged  in  foliated 
chlorite  at  Sterzing  in  the  Tyrol. 

LEUCITE.* 

Lenxit,  W.    Amphigdne,  H.    Trapexoidal  Zeolite  or  Leacite,  J.     Trapezoidal  Koa- 

phone  Spar,  M.     Vulcanui  trapezohedruc,  D. 

Combination  of  potash,  silica,  and  alumina. 

Vesuviof.  Vesuviai. 

Potaab 91-35 S115 31*40 

Silica 53-75 56-10 58-70 

Alamina. 34-63 93-10 19-95 


99.73  Klaproth.         100*35  Arfwedson.       100-05  Arfwadson. 

The  mean  of  these  three  analyses  determines  the  atomic 
constitution  of  the  mineral  thus :  3A1SH-KS^. 

Sp.  Gr.  2-48  —  25.     H.  =  55  —  6  0. 

Leucite  occurs  in  crystals  whose  planes  are  twenty-four 
equal  and  similar  trapeziums,  apparently  with  joints  parallel 
to  the  rhombic  dodecahedron  and  the  cube ;  the  latter  of 
which,  being  the  most  simple  of  the  two,  has  been  adopted 
as  the  primary  form.  Leucite  is  generally  of  a  dirty-white  or 
grey-color,  seldom  reddish-white,  and  is  occasionally  some- 
what translucent ;  its  fracture  is  imperfectly  conchoids],  with 
a  vitreous  lustre.  Under  the  B  B  per  se  it  is  infusible,  even 
in  powder;  with  borax,  fuses  slowly  into  a  diaphanous  glass; 
and,  with  soda,  effervesces  and  forms  a  transparent  blebby 
glass.  Is  decomposed  by  muriatic  acid  without  forming  a 
jelly ;  the  silica  separating  in  the  form  of  fine  powder. 


c  on  C  •  .  .  .  181°  48/  le^  H. 

146    26  83. 


c  on  c^  > 

or        /.  .  . 
c'on  c"') 


The  manner  in  which  this  crystal  is  derived  from  the  cube  will  he  ap- 
parent on  consulting  the  crystalline  forms  of  Analcime. 

In  the  vicinity  of  Rome,  at  Borghetto  some  miles  to  the 

*  Leocite  Rignifiea  a  white  sabetance  ;  Amphif6ne,  of  a  doable  orifin^  in  aUusloo  to  its 
being  foood  both  in  the  earlier  rocka  and  in  vol^nic  matter. 


noTlti,  and  at  Albano  and  Frescati  to  tlie  soutli,  some  of  the 
older  lavas  are  so  thickly  aludded  witli  this 
peai  almost  entirely  composed  of  it.     Around  Vesuvius  it  oc- 
curs in  large  well-pronounced  crystals  of  the  above  form;  aod 
r  Andemach  on  the  Rhine  it  is  equally  abundaut,  though 
arkable  individuals. 
This  mineral  is  peculiar  in  the  history  of  chemical  discore- 
ry,  from  being  the  first  in  which  Klaproth  observed  the  pres- 
ence of  potash. 


I,  CwwU.      Einun 


an  01  Pbillipiia- 


The  analysis  of  four  specimens  of  this  mineral,  has  giren 
the  following  results : 

Anaarati.  Miihuri.  Miiburr.  CukI. 

Siiicw S3-W «-si ina <*« 

Alonibu. )ll-3l fil-TB »9-flD S3« 

BuTIn 0^. (MW a-l» MD 


The  mean  of  the  three  first  analyses  gives  the  following  for- 
mula, which  conformn  to  the  more  recent  results  of  Kohter  :t 
4AlS-'+(§Cal+iK  )S'H-6  Aq. 

Sp.  Gr.  20— H.  =  4-5. 

It  has  been  observed  only  in  macles  resembling  the  follow- 
ing figure.  The  primary  form  is  supposed  to  be  a  Right  rec- 
tangular prism,  thus  agreeing  with  Barytes  harmotome. 


In  white  translucent  or  opake  crystals,  having  much  the  as- 
pect of  Harmotome  ;  cleavage  imperfect.  It  occurs  with  gmel- 
inite  in  the  island  Magee,  county  Antrim,  in  minute  flesh-red 
colored  crystals,  coating  cavities  ofamygdaloid  ;  in  large  trans- 

•  KBbler  m  Pd;ebi"I°'^'  Ann>)cD,  iii'i.,  |>>  5(&.  I IM. 
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lucent  crystals  in  the  same  description  of  rock,  at  the  Giant's 
Causeway  in  Ireland ;  forming  groups  or  sheaf-shaped  aggre- 
gations at  Capo  di  Bove  near  Rome ;  at  Aci  Reale  on  the 
eastern  coast  of  Sicily ;  at  Marburg  in  Hessia ;  at  Lowen- 
stein  in  Silesia;  and  among'the  lavas  of  Vesuvius.  —  Allan^s 
Manual,  This  species  was  formerly  united  with  Harmo- 
tome,  but  is  now  made  distinct  on  the  authority  of  Levy,  who 
gave  it  the  name  it  bears  in  compliment  to  the  author  of  this 
work.  It  differs  chemically  from  Harmotome  in  containing 
lime  and  potash,  instead  of  barytes,  and  also  in  some  of  its 
other  characters.  The  same  name,  in  honor  of  R.  Phillips, 
Esq.,  has  been  given  to  a  very  different  mineral  under  the 
metalliferous  class,  which  see. 


APOPHYLLITE.* 

Fishaugenttein,  Albin,  W.    Apopbjilite,  H.    Ichthvophthalmite.    Pyramidal  Zeolite,  J. 
Pyramidal  Koupbone  Spar,  M.    Teaaelite,  and  Ozahverite,  Brewster,    VulcanuA 

quadratus,  D. 

Combination  of  potash,  silica,  lime,  and  water. 


Potash 

Uttfn. 
..  5-26 

Faroe. 
Tesselite. 
...  5-31 

Fassa. 
...  5-13 

Karasrat  in 
Greenland. 
...  5-31 

UtSn. 

Silica 

..52-90 

..25-20 

...51-76 

...51-86 

...51-86 

...25-20 

..51-00 

Ltiroe 

...22-73 

...25-20 

..26-23 

Water 

..16-00 

'j  OHX) 

99-36  Bcrz. 

...16-20 

...16-04 

...16-90 

...  0-00 

..16-50 

Fluo  silicate 

...  3-53 

99-53  Berz. 

...  0-00 

98-43  Strom. 

..  0-00 

of  lime... 

99-&7  Strom. 

99-11  Tbom. 

The  analyses  very  nearly  agree  with  each  other  proving  the 
purity  of  the  specimens,  and  from  the  mean  composition  re- 
sults the  following  formula,  as  given  by  Thomson,  7CalSH*K 
S  4-l5Aq. 

Sp.  Gr.  2  3  —  2  5.     H.  =  4  6  —  60. 

Apophyllite  occurs  in  the  form  of  its  primary  crystal,  a 
Right  square  prism,  whose  solid  angles  are  sometimes  re- 
placed by  triangular  planes,  which,  by  a  deeper  replace- 
ment, assume  the  form  of  rhombic  planes.  The  structure 
is  lamellar ;  cleavage  highly  perfect  parallel  to  all  the  planes 
of  its  primary  form,  but  most  readily  perpendicular  to  its 
axis;  fracture  uneven;  color  white  or  greyish,  sometimes 
with  a  green  or  reddish  tinge;  transparent,  translucent,  or 
opake;  the  lateral  planes  of  the  prism  have  a  shining  lustre; 
the  terminal  are  pearly.  It  becomes  feebly  electric  by  fric- 
tion ;  B  B,  exfoliates,  intumesces,  and  ultimately  fuses  into  a 
white  blebby  glass;  with  borax  it  melts  readily  into  a  transpt- 
rent  globule ;  in  nitric  acid  it  separates  into  flakes,  and  when 
reduced  to  powder  becomes  gelatinous  and  translucent. 

*  Apophyllite,  probably  from  its  ezfoliatlnf  B  B. 

16» 


Thp  most  splendid  crystallized  varieties  of  apophyllile  occur 
coating  the  cavilies  of  amygdaloid,  associated  with  calcedoay, 
stilbite,  chabasie,  Alc.,  in  Greenland,  Iceland,  the  Faroe 
Islands,  and  at  Poonah  in  Hindustan.  The  peculiar  pearly 
lustre  of  the  crystals  is  one  of  the  most  decided  characters  of 
the  species,  and  has  obtained  for  it  the  denomination  of  Ich- 
thyophthalmite,  ot  fish-eye  stone,  from  the  Greek.  At  An- 
dreaslxirg  it  is  found  in  silver  veins  traversing  grauwacke- 
slate;  in  the  Bannat  associated  with  wollaslouite;  and  at 
lupying  the  cavities  of  aeatc  balls.  Foliated 
icura  in  the  iron  mine  of  llinn  in  Sweden,  and 
n  trap  at  the  Seiaser  Alp,  Tyrol ;  at  the  former 
almost  transparent,  at  the  latter  white  and  opnke.  Fine  crys- 
tals of  ihe  common  form  (misolt/pe  ipotnti  of  Haiiy)  have  re- 
cently been  brought  from  New  Holland,  attached  to  masses  of 
amygdaloid.  The  edges  of  the  prisms,  as  well  as  the  angles  of 
the  summits,  are  oRen  deeply  replaced  by  two  or  more  planes, 
imparting  a  cylindrical  form  to  tlie  crystals,  as  shown  by  the 
figures  3  and  3. 


Oberslein  ( 
apophyllite 
with  analcime  ii 
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Apophyllite  is  a  rare  mineral  in  the  United  States.  Four 
localities  are  given  in  Robinson's  catalogue,  but  the  specimens 
possess  scarcely  any  interest.  It  was  found  at  Point  Mar- 
moase,  on  Lake  Superior,  Canada,  by  Dr.  Bigsby,  in  amygda- 
loid, and  under  a  secondary  form  not  before  noticed ;  having 
the  appearance  of  an  elongated  octahedron  with  the  terminal 
edges  emarginated,  and  the  angles  of  the  base  truncated. 
(  Troost,  Jour.  Accid,  Nat.  Set.,  vol.  v.,  p.  52.)  In  Nova  Sco- 
tia it  accompanies  the  other  minerals  of  this  class,  and  is  pre- 
sented under  its  most  interesting  forms  in  the  amygdaloidal  clifis 
between  Capes  Split  and  Blomidon.  The  commonest  form  is 
that  of  the  perfect  Right  square  prism,  with  no  replacements. 
Very  frequently  all  the  solid  angles  are  replaced  by  single  planes, 
and  rarely  by  three  planes.  Occasional  examples  of  low  tabu- 
lar crystals,  similar  to  the  form  represented  on  the  opposite 
page,  are  implanted  upon  the  surfaces  of  yellow  stilbite.  These 
are  perfectly  transparent,  and  of  extreme  brilliancy,  occasion- 
ally presenting  a  delicate  tinge  of  green  or  red. 

The  variety  termed  oxahverite  by  Brewster,  from  the  Oxahver 
Springs  in  Iceland,  is  of  a  pale-green  color,  indistinctly  crys- 
tallized, somewhat  translucent,  and  disposed  on  fossilized  wood. 
Werner's  albin  rarely  presents  the  terminal  faces  P ;  it  is  white 
and  opake,  and  occurs  associated  with  natrolite,  near  Aussig 
in  Bohemia. 

The  Tesselite  of  Brewster  is  that  variety  particularly  accom- 
panying chabasie  and  mesole,  from  Nalsoe  in  the  Faroe 
Islands,  which  exhibits,  upon  optical  examination,  a  mosaic- 
like or  tesselated  structure. 


HERSCHELLITE.* 

Bpatum  HenchoHianom,  D. 

The  constituents  of  this  mineral,  according  to  the  trials  of 
Dr.  Wollaston,  are  silica,  alumina,  and  potash;  but  a  com- 
plete analysis  is  yet  required.  It  occurs  crystallized  in  trian- 
gular dodecahedrons,  the  summits  of  which  are  deeply  replaced ; 
and  in  regular  six-sided  prisms,  whose  lateral  faces  are  streaked 
horizontally.  Levy  considers  the  hexahedral  prism  to  be  its 
primary  form.  Color  white.  Translucent  or  opake.  Frac- 
ture conchoidal.  Cleavage  easily  obtained  parallel  to  the  base 
of  the  prism. 

Herschellite  occurs  associated  with  Phillipsite  in  the  cavities 
of  trap,  at  Aci  Reale,  near  Catania  in  Sicily.     The  individuals 

*  LeTj,  Annala  of  Pbiloiopby  (Second  Series),  z.,  361, 
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istiiatei],  but  generally  very  closely  aggregated, 
nalogous  to  that  which  prehniie  frequently  pre- 


WEISSITE.* 

Cobiil  fFarJUntirttr.     {PegcmdorPe  ^jnuinii  lir.,  19D.) 

Contains  potash  4-10,  soda  0'68,  silica  53'69,  alumina 
21-78,  magnesia  8*99,  protoxide  of  iron  1-43,  protoxide  of 
manganese  063,  oxide  of  zinc  030,  water  with  traces  of  am- 
monia  S'iO.—Wachtnirister.  Formula  :  SAJS'+I (-iajMg+ 
-AK+TVF)S'H-JAq.  By  Beudant  the  water  is  not  regarded 
as  a  chemical  constituent.     Sp.  Gr.  !2'80. 

In  oblique  rhombic  prisms,  of  an  ash-grey  or  brownish 
color  ;  translucent,  and  presenting  only  feeble  traces  of  cleav- 
age; lustre  pearly  or  waxy;  fracture  even  or  coarse  granular; 
scratches  glass,  but  is  scratched  by  steei ;  B  B,  in  the  matrass, 
it  becomes  brown,  and  yields  water  slightly  acidulous;  on 
charcoal  it  whitens,  fuses  on  the  edges,  and  becomes  sur- 
rounded with  an  areola  of  zinc  fumes;  with  borax  it  is  slowly 
soluble  into  a  colorless  glass;  also  with  salt  of  phosphorus, 
leaving  a  silica  skeleton  ;  with  soda  it  melts  into  an  opake  sco- 
ria, and  on  platina  foil  exhibits  the  green  color  indicative  of 
manganese. 

Its  locality  ia  the  copper  mine  of  Eric  Malls  at  Fahlun  in 
Sweden,  where  it  occurs  in  chloritic  talc. 

PEARLSTONE. 

Forliwin,  W.    Irfve  Vilrpuio  Foil*,  W. 

Contains,  by  the  analysis  of  Thomson,  silica  70-44,  alumina 
1 1  -6,  peroxide  of  iron  4  38,  lime  3-00,  potash  520.  water  4-26. 
Formula:  GAISS+SF<+CalSM-KS^+4Aq.     Sp.  Gr.  234. 

Pearlstone  occurs  in  large,  coarse  angular  masses  composed 
of  smaller  round  concretions,  which  consist  of  very  thin 
lamellic.  Surface  smooth  and  shining,  with  a  lustre  resembling 
that  of  pearl. t  Color  grey,  brown,  red,  or  blackish ;  is  fragile ; 
translucent  on  the  edges,  and  scarcely  hard  enough  to  scratch 
glass.  It  almost  always  gives  out  an  argillaceous  odor  when 
breathed  an ;  and  B  B,  melts  into  a  whitish  frothy  glass. 

At  Tokay  and  elsewhere  in  Hungary,  it  is  found  enclosing 
round  masses  of  black  vitreous  obsidian,  and  is  intermixed  with 
the  debris  of  granite,  gneiss,  and  porphyry,  and  alternaling  in 
beds  with  the  latter.  It  also  occurs  at  Cap  de  Gat  in  Spain, 
of  a  green  or  bluish  color;  in  Iceland,  &c. 
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GIESECKITE.* 

Giesockite.    (Pr^'  Jamescm'M  Manual^  p.  933.)    Giseckite,  Stromtftr, 

Combination  of  potash,  silica,  and  alumina,  with  admixtures 
of  magnesia  and  the  oxides  of  iron  and  manganese. 

Sp.  Gr.  2-78  — 2-85. 

Analysis  by  Stromeyer :  potash  6*2,  silica  46*27,  alumina 
33*82,  magnesia  1*2,  oxide  of  iron  3*35,  oxide  of  manganese 
1*15,  water  4*8.  This  mineral  occurs  in  regular  six-sided 
prisms,  externally  of  a  brownish  tinge,  internally  greenish  and 
blackish-green  intermixed.  It  possesses  no  regular  structure, 
but  on  the  contrary,  being  granular,  with  a  waxy  lustre,  it  has 
rather  the  appearance  of  a  pseudomorphous  steatitic  mineral 
than  of  a  crystalline  substance.  The  crystal  is  opake,  but 
small  fragments  are  translucent ;  it  yields  to  the  knife,  afford- 
ing a  white  powder,  but  scratches  common  glass,  on  which  the 
white  powder  of  the  mineral  is  lefl.  B  B,  it  is  extremely  re- 
fractory, fusing  only  on  the  edges  after  a  long-continued  ex- 
posure ;  and  becoming  at  the  same  time  magnetic.  It  efifer- 
vesces  slightly  with  nitric  acid. 

It  was  brought  by  Sir  C.  Gies^cke  from  Akulliarasiarsuk 
in  Greenland,  where  it  occurs  imbedded  in  compact  felspar. 

As  there  are  some  doubts  in  regard  to  the  specific  nature  of 
this  mineral,  the  formula  is  not  given.  There  is  reason  to 
suppose  that  it  may  be  an  altered  variety  of  pinite. 


FINITE. 

Pinit,  W.    Pinite,  H.    Micarelle,  JTirwoN.    Stylus  hezagonuf,  D. 

Combination  of  potash,  silica,  and  alumina,  with  admixture 
of  soda,  magnesia,  and  the  oxides  of  iron  and  manganese. 

AuTorgne. 

Potash 7'b9 

Soda 0-59 

Silica 55  96 

Alamina 25-48 

Oxide  of  iron 5*51 

Uanganeso 3*76 

99*19  Gmelin. 

Formula :  8iAlSH-KSH-2(/^F+^Mg)S+Aq.— T/iomson. 
Sp.  Gr .  2*78  --2*8.     H.  =  2*0  —  2*5. 

The  pinite  occurs  in  six-sided  or  twelve-sided  prisms,  of 
which  the  lateral,  and  more  rarely  the  terminal  edges,  are 
sometimes  replaced,  as  in  the  following  figure ;  but  it  does  not 
appear  generally  to  possess  any  regular  structure ;  one  crystal 
from  the  Puy  de  Dome  yielded  to  mechanical  division  parallel 
to  the  terminal  planes  of  the  six-sided  prism,  which  is  consid- 

^  *  In  honor  of  the  Ute  Sir  C.  Giei^ckA. 
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ered  to  be  ihe  primary  crystal.  It  has  a  brown,  blackish- 
brown,  or  grey  color ;  la  opake,  and  almost  devoid  of  luslre, 
being  often  somewliai  ochreous  externally.  It  yields  to  the 
knife  easily,  and  is  not  aflecied  by  acida.  B  B,  on  charcoal, 
it  wliLiens,  and  fuses  on  the  edges  into  a  while  blebby  glass, 
bill  does  not  melt;  the  most  ferruginous  varieties  fuse  more 
readily  inlo  a  black  glass.  Witb  boraK  it  yields,  after  a  con- 
tinued blast,  a  transparent  globule. 

120°  c.  g. 


It  was  first  discovered  in  granite,  near  Schneeberg  in  Sax- 
ony, in  the  mine  called  Pini,  whence  it  was  named  by  Werner. 
It  has  since  been  found  iu  the  Buy  de  Dome  m  France,  in  a 
decomposed  porphyritic  felspar;  at  Arendal  in  Norway,  in 
mica;  imbedded  in  the  granite  of  St.  Michael's  Mount,  Corn- 
wall;  and  in  Aberdeenshire, 

In  the  United  Stales,  at  Haddam,  Ct.,  crystals  several  inches 
long,  and  considerably  regular  in  form,  are  found  in  micaceous 
Tock,  and  in  tolled  masses  of  granite.  Crystals  of  a  greenish 
color  hav^  been  found  imbedded  in  granite  on  George  Hill, 
Lancaster,  Mass. 


PVRARGILLITE. 

rjiliui  Jutr-ScncU,  1834,  p.  174.)    HjdrllJiu  pftgi 


Sp.  Gr.  250.     H.  =  35. 

Occurs  massive ;  assuming,  though  rarely,  a  form  analogous 
to  the  four-sided  prism  with  bevelled  edges;  frequenily  trav- 
ersed by  chlorite.  Color  partly  black,  and  in  that  case 
shining;  partly  bluish,  and  then  devoid  of  tusire.  Is  entirely 
soluble  in  nitric  or  muriatic  acid.  Emits  an  argillaceous  odor 
vhen  heated.* 

It  occurs  in  granite  near  Helsingfors  in  Finland. 

•NsDied  Fyraq^illllo  b;  NnnlDiukilKil,  In  ilhiilaD  lo  Ihu  jiTOjien]'. 
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BYTOWNITE/ 
Dr.  Tkom$oru    {OuUine^y  dec,  p.  373.) 

The  mineral  to  which  Dr.  Thomson  has  given  this  name, 
occurs  in  the  neighborhood  of  Bytown,  Upper  Canada.  It  is 
composed,  according  to  his  analysis,  as  follows : 

Silica 47'40 

Alumina 99*60 

Lime 9-39 

Peroxide  of  iron 304 

Magneaia 0*40 

Soda 7'60 

Water 1-96 

99-68 

The  atomic  quantities  indicated  by  these  results  are  very 
nearly  15  atoms  silicate  of  alumina,  3  atoms  bisilicate  of  lime 
and  magnesia,  2  atoms  bisilicate  of  soda,  1  atom  bisilicate  of 
iron.  The  formula,  admitting  the  bisilicates  of  soda  and  iron 
to  have  been  previously  united,  is  5AlS+(-{^Cal-|-i^Mg)SH- 
(fN+iF)S2. 

Sp.  Gr.  2  801.     H.z=6. 

Color  light  greenish-blue ;  massive ;  texture  granular ;  frac- 
ture splintery,  with  some  foliated  portions  like  little  crystals; 
translucent;  lustre  vitreous,  shining :  B  B,  it  becomes  friable 
and  white,  but  does  not  fuse;  with  carbonate  of  soda  effer- 
vesces, but  dissolves  very  slowly  into  an  opake  white  globule ; 
with  borax  fuses  into  a  transparent  colorless  glass,  leaving  a 
silica  skeleton. 


COUZERANITE. 

D^fr6noy,    (^mu  de  Ckimie  et  de  FAy*.,  xxxviii.,  380.) 

This  mineral  was  first  noticed  by  the  celebrated  geologist, 
M.  Charpentier,  in  his  valuable  work  on  the  geological  consti- 
tution of  the  Pyrenees.  As  he  met  with  it  principally  in  that 
part  of  the  chain  formerly  known  as  Couzeran,  he  has  called  it 
couzeranite ;  but  he  did  little  more  than  mention  its  existence ; 
and  we  are  now  indebted  to  M.  Dufrenoy  for  a  full  description 
of  its  characters  and  its  chemical  analysis.  It  contains,  accord- 
ing to  the  mean  of  two  analyses. 

Silica 53-37 

Alamina 34-09 

Lime 11-H5 

Ma^eiia.....  1*40 

Potash 5'!tQ 

Soda 3-96 

99-13 

The  silica  may  be  associated  with  its  bases  in  different 

*  Named  from  Bytown,  in  Upper  Canada,  where  it  baa  been  fomid. 
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ways;  but  it  is  the  simplest  view  of  ihe  case,  as  Dufrenoy  ob- 
serves, lo  suppose  that  this  substance  furms  a  silicate  with 
alumina,  a  bisilicate  with  the  alkalies,  and  a  trisiiicate  with 
the  alkaline  earths,  and  thus  conducts  to  this  formula :  6A1S+ 
(K,N}SH-2(Cal,Mg)S3. 

Sp.  Gr.  a 69.     H.  about  65. 

Color  usually  perfectly  black  ;  sometimes  deep  indigo-blue; 
rarely  light  grey;  opake;  the  lustre  rather  brilliant,  and  both 
vitreous  and  resinous.  Fracture  conchoidal ;  structure  slightly 
lamellar,  parallel  with  the  shorter  diagonal,  in  which  direction 
it  ia  cleavable.  B  B,  it  fuses  into  a  while  enamel,  pretty  much 
like  felspar;  with  biphosphate  of  soda  it  fuses  into  a  milky 
bead ;  is  not  atfected  by  acids ;  primary  form  an  oblique 
rhombic  prism,  the  faces  of  which,  M  on  M,  incline  to  each 
other  at  an  angle  of  about  9G°,  the  inclination  of  P  on  M  being 
92°  to  93°.  The  crystals  are  frequently  replaced  on  their  ob- 
tuse edges  by  planes  which  incline  equally  on  the  two  faces  of 
Ihe  prism,  making  with  each  an  angle  of  about  130°,  but  are 
rarely  terminated;  faces  striated  longitudinally. 

This  mineral  bears  considerable  resemblance  to  pyroxene, 
but  its  fracture  is  very  different,  as  is  also  its  behaviour  BE, 
and  its  chemical  composition,  which  together  must  prevent  it 
from  being  confounded  with  that  mineral,  or  with  felspar.  The 
specimens  analyzed  were  black,  and  it  will  be  observed  tbit 
the  analysis  gives  no  evidence  of  what  the  coloring  matter  con- 
sists. M.  Dufrenoy  supposes  it  to  be  owing  to  the  presence  of 
B  small  portion  of  carbon,  which  imparts  the  same  color  to  the 
transition  limestone  in  which  the  mineral  is  found.  It  exists 
in  the  greatest  quantities  in  the  valleys  of  the  Seix,  which  bor- 
der upon  Saint  G irons.* 

FELSPAR.t 

P(ld>pilli,W.  B.    FirioiiticFcy  i;!!!,  M.J.    Spolnm  orUiciloraaiD,  D. 

Combination  of  potash,  soda,  silica,  and  alumina. 


Jv^e«  to  q  diilLDBDiahfld  mioeiHla^l  i  i 
orifhwl  papar.    [Am.  Eo.) 

tFimnlheOerniiuiFoWiiMth.field-ipi 
a  lb*  idAm  of  HOB  pub  of  Iha  Dauti 
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JriduceHL  Orten,         FUtk-tolondy  JiiulariA, 

FredericluMriLrD.     Siberia.  LumDitz.  8u  Gothard. 

Potash. . . ; 12-2 130 12-00 16-05 

Silica KJ-O 68*6 66-75 64-^0 

Alainina 20-0 17-0 17-50 18-40 

Lime a  trace 3-0 1-95 0-00 

Oxide  of  iron...  1-3 1-0 0-75 OAK) 


96*5  Klaproth.  96-3  Vaaq.       96-95  Rom.  99-55  Becthier. 

These  analyses  differ  considerably  in  their  quantitative  re- 
sults, but  if  we  take  the  last,  which  was  performed  on  a  very 
pure  adularia — the  ultimate  perfection  of  the  species  —  we  ob- 
tain for  the  constitution  of  the  mineral,  three  atoms  tersilicate  of 
alumina,  one  atom  tersilicate  of  potash.  Formula:  SAIS^+KS^.* 

Sp.  Gr.  2  5  — 2-6.     H.  =  60. 

Few  minerals  vary  so  much  in  appearance,  or  present  more 
numerous  and  complicated  crystalline  forms,  than  felspar.  It 
has  hence  been  distinguished  into  several  varieties,  the  transi- 
tion from  the  one  to  the  other  of  which,  is  however  so  gradual, 
that  in  describing  them  these  distinctions  are  not  very  easily 
made. 

1.  Adularia.  Moon-stone.t  Adular,  W.  Feldspath  na- 
cr6,  H.  Orthoklas,  Breithaupt.  This  variety  of  felspar  is 
semi-transparent,  or  translucent ;  it  is  greyish,  greenish-white, 
or  milk-white,  and  is  frequently  iridescent.  It  occurs  both 
massive  and  crystallized ;  the  forms  of  the  crystals  of  Adula- 
ria, which  consist  of  two,  three,  or  four  individuals,  placed 
either  parallel  or  obliquely  to  one  another,  being  extremely 
complicated.  Cleavage  highly  perfect,  and  easily  obtained 
parallel  to  P  of  the  following  figure.  Lustre  vitreous,  inclining 
to  pearly  on  the  perfect  faces  of  cleavage.  When  splendent, 
with  a  pearly  lustre,  and  exhibiting,  especially  if  cut  and  pol- 
ished, a  bluish-  or  greenish-white  chatoyant  reflection  of  light, 
it  is  termed  Moon-stone,  The  Sun-stone  is  the  same,  having 
exceedingly  minute  scales  of  mica  interspersed  throughout  its 
mass,  which  being  disposed  in  parallel  position,  reflect  a  pinch- 
beck-brown tint.  In  these,  as  well  as  in  the  Norwegian  Lab- 
rador (as  it  is  called),  from  Frederickswarn,  this  opalescent 
appearance  is  only  in  one  direction,  namely,  in  that  which 
bevels  the  edge  between  T  and  T  somewhat  obliquely.  The 
variety  from  this  locality  is  a  grey  felspar,  distinct  from  the 
species  labradorite  which  follows,  but  presenting,  like  it,  some 
very  beautiful  hues.     B  B,  upon  charcoal,  it  becomes  glassy, 


*  From  the  recent  examination  of  M.  Abich,  confirmed  by  Prof.  G.  Ro«^,  it  appean 
that  the  potash  in  all  fe]«par8  ii  accompanied  by  more  or  lens  soda ;  adularia  containinf 
the  least     (Poggendorfs  Annalen,  L.  125,  341,  and  L  11,  465.)    [Am.  Eo.J 

t  Adularia,  from  Mount  Adula,  on  which  it  is  iuppoied  first  to  have  been  fbond, 
Moon-stone,  from  the  brilliant  lif  bt  reflected  by  it. 
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where  crystals,  sometimes  even  a  font  in  thickness,  have  oc- 
curred; in  Britain  io  the  granite  of  Arran;  in  veins  passing 
through  schiste  atTintagell  on  the  northern  cuast  of  Corn  wall, 
&,c.  The  finest  specimens  of  mnon-slone  occur  imbedded  in 
panile  in  Ceylon.  Considerable  veins  of  sun-stone  have  re* 
oently  been  found  on  the  Selenga  in  Siberia,  and  masses  taken 
from  them  have  been  fashioned  into  vases  two  feet  high. 
Great  value  is  attached  to  these  specimens,  as  even  small  rtng- 
nones  are  very  highly  esteemed. 

3.  Common  Felspar  is  mostly  opake,  or  translucent  only  on 
the  edges:  the  lustre  on  ilie  lamellar  fragments  is  vitreous  or 
pearly ;  the  cross  fracture  uneven  and  glimmering.  It  presents 
white,  yellow,  blue,  green,  or  red  colors;  and  is  either  gruiu- 
lir  or  massive,  disseminated  or  crystallized.  The  crystals 
yield  to  cleavage  parallel  to  the  planes  P  M  and  T  of  the  fol- 
lowing figures,  affording  as  primary  form  a  Doubly  oblique 
prism,  which  presents  in  one  direction  four  angles  of  00°;  in 
another,  four  alternately  or.5ti°  35'  and  120°  35';  iu  another,  four 
alterQaielyof67°  15' and  112°  45';  the  laller  are  obtained  with 
great  difficulty,  the  former  with  more  ease,  and  llie  natural  joints 
are  generally  visible  in  a  direction  parallel  to  the  plane  P.  On 
charcoal  it  is  fusible  with  borax  into  a  semi-transparent  glass. 
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very  generally  diffused  mineral ;  it  is 
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an  esseatial  constituent  of  granite  and  gneiss,  and  also  fr^ 
qaendy  occnra  in  these  rocka  in  Teios,  and  in  micaoeoiu  tai 
ai^illacaous  schiste.  It  abounds  in  primitive  and  Becoodtry 
traps,  and  in  most  lavas.* 

Tbe  coarser  kinds  of  felspar  are  also  frequently  macled, 
presenting  some  of  the  most  remarkable  hemitrope  forms  that 
occur  in  the  mineral  kingdom.  At  Carlsbad  and  Elbogen  in 
Bohemia,  twin  crystals  occur,  exhibiting  the  union  of  two  in- 
diriduala  which  have  been  turned  round  to  the  extent  of  180", 
and  attached  to  each  other  laterally.  According  to  their  points 
of  junction,  these  ate  denominated  rights  and  kfis;  for  in 
whatever  position  one  of  them  is  placed,  its  faces  are  never 
parallel  or  homologous  to  those  of  the  other.  At  Carlsbad 
they  occur  from  two  to  four  inches  in  length,  the  rapid  decom- 
position of  the  surrounding  granite  strewing  the  fields  with 
them  in  vast  quantities.  They,  as  well  as  the  varieties  from 
EkalheriQeburg  in  Siberia,  and  Warmbrunn  in  Silesia,  are 
opake,  have  an  earthy-brown  color,  and  are  extremely  coarse 
and  rough  externally.  The  Land's  End  granite  is  also  studded 
with  similarly  formed  crystals,  though  on  a  smaller  solej 
and,  what  is  remarkable,  pseudo^rystals  of  tin  have  beea 
found  in  Cornwall  assuming  precisely  similar  macles.  Large 
well-defined  opake  crystals  are  brought  from  Elba,  and  Aren- 
dal  in  Norway.  The  twins  from  Baveno  in  Piedmont,  and  Li 
Clayette  in  Auvergne,  are  well-known;  as  are  the  beautifiil 
varieties  accompanying  beryl  and  topaz  in  the  Mourne  Moun- 
tains of  Ireland.  An  occasionally  crystallized  variety  of  a 
beautiful  apple-green  color  (Amaxon-sttnte)  is  met  with  at  tbe 
eastern  base  of  the  Ural  Mountains,  near  the  fortress  of 
Troittk;  and  the  yellowish-grey  and  somewhat  transparent 
kind,  termed  Murchisonite  by  Levy,  is  found  near  Dawlisfa  in 
Devonshire,  and  in  Arran;  also  in  Cornwall,  between  HoU<^ 
way  Hill  and  Walcombe,  and  in  the  conglomerate  of  Heanlree^ 
near  Exeter.  Kerslen  has  described  crystals  formed  in  a  oop' 
per  furnace,  which  in  composition  and  form  agree  with  felspar. 

3.  IcE-SpAH,t  Eia-spath,  W.  It  occurs  in  white  tran^i^. 
rent  or  translucent  flallish  crystals,  of  which  the  primary  form 
is  a  right  oblique-angled  prism,  differing  but  little  in  its  prtv 
portions  from  a  right  rhombic  prism.  It  yields  to  cleavage 
parallel  to  all  the  primary  planes  —  with  difficulty  putllel  to 

*  FioDi  itf  dMompaf itk 


r 

■  T 
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T,  more  easily  lo  P  and  M  of  the  following  figures.  It  pos- 
sessea  a  shining  lustre,  and  is  very  briitle.  According  to  Ber- 
zelius,  B  B,  on  charcoal,  It  becomes  vilreous,  semi-traDsparent, 
and  white,  and  fuses  with  difficully  on  the  edge  into  a  blebby 
aemi-traasparent  glass ;  with  borax  into  a  diaphanous  glass. 


M  on   T 129  40  — 

a 127  16  dl  .  .  .  .      116  as 

Too  a 138  IS  H  oaf 150  00 

P  on  a 318  fi  T  on  6  2 113  20 

P  on  A  1    .....  125  25  M  on  6  2  over/  .  ItO  49 


ivith  nepheline, 

For  eel  Ian* 
ii-Clay,  Kirwan. 
melLines  reddisb- 
i  certain  rocks ; 


It   occurs  at  Mont  Somma,  near  Naples 
mica,  meionite,  aud  hornblende. 

4.  Decomposed  Felspar,  Pobcelain-Cla 
erde,  W.  Feldspalh  decompose,  H. 
Sp.  Gr.  2'216.  It  is  commonly  yelloi 
white;  occurs  massive,  and  dissemi 
and  is  composed  of  small  particles  tvhich  possess  but  slight 
coherence.  It  adheres  to  the  tongue,  and  is  soft  and  meagre 
to  the  louch.  It  oflen  includes  crystals  of  felspar,  of  qunrlz, 
and  of  mica,  and  is  evidently  derived  from  the  decomposition 
of  granitic  rocks  :  is  infusible.  A  variety  from  Aue  in  Saiony 
yielded  silica  520,  alumina  370,  and  iron  OaS.  The  Saxon 
porcelain  is  made  of  clay  from  a  bed  in  granite  near  Meissen; 
the  Austrian  from  clay  dug  near  Passau  ;  ihac  of  Copenhagen 
from  the  produce  of  Bornholni,  an  island  in  the  Bailie.  The 
porcelain-clay  of  China  is  called  Kaolin.  In  Britain,  a  large 
tract  of  this  clay,  which  includes  crystals  of  febpar,  quartz, 
and  mica,  exists  near  St.  Austle  in  Cornwall,  on  the  south 
side  of  the  granile  range;  it  a 
ries  of  Worcester. 

In  the  United  Slates,  kaolir 
extensive  bed  beneath  fragraer 
granite,  from  the  decomposilio 


ipplies  the  porcelain  manufacto- 

is  found  at  Monkton,  Vt,,  in  an 
s  of  quartz,  felspar,  and  graphic 
I  of  which  it  has  been  produced.* 
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It  is  white,  and  retains  its  color  in  the  fire.  According  to 
Prof.  Shepard,  kaolin,  either  pure  or  mingled  with  decomposed 
albite,  abounds  in  New  Milford,  Kent,  and  Cornwall,  Ct. 

GLASSY  FELSPAR. 
RyaooBto.    GkMigvr  FiBkbpw,  W. 

Composed  of  silica,  alumina,  potash,  and  soda. 

Veniviut.  lloant  D*Or.  DnkMAb. 

Klica 652a  Silica 66-1  Silica 66^ 

Alaiiiina...l0  65  Alamlaa...lSh8  Alaaiioa...l8*5 

F«>Uili   I     ,.»  MacnMia..  »0  NafMsia..  1-0 

Soda      j-'>^^  Pbtuh 6^  Fbtuh 8H> 

0«  Soda S7  Boda. 4-0 


100-04  Roie.  m-5  BartUar.  OS*!  Bertidtr. 

The  atoms  of  silica  in  this,  as  in  the  preceding  species,  art 
thrice  as  numerous  as  those  of  the  bases ;  but  in  this  we  have 
both  potash  and  soda,  and  the  proportion  of  alkali  to  alumina 
is  less.  The  formula,  as  deduced  by  Thomson  from  the  mean 
of  the  three  analyses,  is :  4AlSH-(tK+^N)S'. 

Sp.  Gr.  2-58.    H.  =  60. 

Ryacolite,  which  has  usually  been  described  as  a  variety  of 
common  felspar,  was  first  distinguished  as  a  peculiar  species 
by  Rose.  It  is  always  crystallized  in  Doubly  oblique  rhombic 
prisms,  the  angles  of  which  differ,  however,  from  those  of  the 
individuals  of  adularia  or  common  felspar,  the  inclination  of 
M  on  T  being  nearly  a  degree  greater.  It  appears  also  to  difr 
fer  from  adularia  (by  the  experiments  of  Hitscherlich)  in  its 
optical  properties.  The  crystals  are  grey,  greyish-white,  or 
yellowish-white,  and  semi-transparent ;  they  usually  have  the 
appearance  of  being  cracked  in  various  directions.  Fracture 
imperfect  conchoidal;  lustre  internally  splendent  and  highly 
vitreous. 

It  occurs  imbedded  in  trachyte  in  Bohemia;  at  Drackenfels, 
near  Bonn,  on  the  Rhine ;  in  the  lava  of  Vesuvius  and  of  the 
Laucher  Sea ;  in  the  trachytes  of  Hungary,  and,  imbedded  in 
pitchstone,  in  the  islands  of  Arran  and  Rum. 

PETALITE/ 

PeUlite,  Br.    Benalita.    PrinBatk  PetaKte,  J.    Friimatie  Pataliaa  Spar,  M.    FMalaa 

rbonbiaoa,  D. 

Combination  of  silica,  alumina,  and  lithia. 

washed  away  in  the  ditintef ration  of  tba  roek.    Indeed,  Fndw  Menu  to  refaid  it  aa  da- 

rired  ftom  a  peenliar  mineral,  reaemblina  febnar  phytieallj.  bat  of  a  diShrent  oompori 

tion.    But  Brooaniart  ba«  lately  pabliahed  (Berxelioi'i  Jahree-Barieht)  an  etoajr  oo  tht 


formation  of  kaolin,  in  which  ha  bai  civen  th«  reralti  of  thirteao  aaalyaci  of  thh  minaral, 
from  Tariooi  loealitiet.  Ba  infera  that  it  ii  the  prodaet  of  tba  daoompoahioii  of  ika 
felspar,  effected  by  what  ha  calla  a  hydvo-alaetrieal  inflnanea  oo  tha  rook    [An.  Em,] 

•F^talHa,  Uom  the  Owak,  rfgnMyiag  af  fadbcUy  iMaliai UnwHw  (hi  mm  diiiMiwi). 
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^F  Formula  deduced  from  ihe  second  analysis:  2A1S^+LS*. 

■  Sp.  Gr.  •2-44.      H.  =  60. 

^  Color  white,  with  frequently  a  reddish  tinge;  its  structure 

is  perfectly  lamellar  in  one  direction,  and  it  admits  of  mechan- 
ical division  with  some  difficulty  parallel  to  the  sides  and  both 
diagonals  of  a  rectangular  but  not  square  prism,  apparently 
with  oblique  summits.  It  is  translucent,  and  has  a  glistening 
lustre,  approaching  to  pearly  on  the  perfect  faces  of  cleavage; 
but  is  not  aOeclcd  by  acids.  When  gently  heated,  it  emits  a 
blue  phosphorescent  light.  Alone  on  charcoal,  B  B,  it  fuses 
on  the  edges  with  diflicully  into  a  blebby  semi-transparent 
glass;  with  borax  into  a  diaphanous  glass. 

Petalite  has  hitherto  been  met  with  in  Europe  only  at  the 
iron  mine  of  Uton,  an  island  about  thirty-five  miles  south-east 
of  Stockholm,  where  it  was  first  noticed  by  D'Andrada,  ac- 
companying iepidolile,  tourmaline,  spodumene,  and  quartz. 
The  pink  tinge  which  it  occasionally  presents,  denotes  a  mi- 
nute admixture  of  oxide  of  manganese. 

In  Upper  Canada,  on  Lake  Ontario,  near  York,  this  mineral 
was  found  by  Dr.  Bigsby. 

In  the  United  Slates  al  Bolinn,  Mass.,  it  occurs  in  limestone, 
with  scapolite,  nphene,  nsbestus,  &c.  It  was  in  this  mineral, 
from  Uton,  that  Arfwedson  discovered  lithia,  the  new  alkali. 


Spodamine,  i>>.AiJr*^    '. 
pliinB,  H.    Auiilni  lUomBHiu,  D. 

Combination  of  silica,  alumina,  and  liihia. 

UIOB.  Uun.  XUIinn.       fluillar 

Biliiui 06-40 BS'SS (O'Sl ' 

Atninln 35-30 .98  Ts seal 

uiuii B-ra a«3 MS 

Pnuildsorina l-U B-TS. 083..... 

Lin* (M« 040 IKO 

ProteiidB  srBupiwn.  OW MO tMP 


ISArlSr.    B9-W  81P0ID.  99-73  L. 


tFtMnenaJai,  uhui  ii»uii>t  Ifaiit  il  iwbiiui  ■  Aim  lik>  uhei,  B  B. 
i  Thli,  ind  U»  lui  ■ii>il;r'l>  or  piullu,  tbnt  iUUid,  mn  mule  io  Di.  I 
•M't  IMoaUKj,  mi  lUHlat  kli  dinction,  bj  Mi.  J.  Ckudlu,  Ji. 
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Formula  from  the  second  and  third  analyses,  as  given  bj 
Beudant  and  Thomson,  4AIS34-LS>. 

Sp.  Gr.  3-0— 3-2.    H.=:6-5  — 7-0. 

This  mineral  occurs  massive ;  its  structure  is  lamellar ;  Ituh 
ire  shining  and  slightly  pearly ;  cross  fracture  fine-grained  and 
uneven,  with  a  glimmering  lustre ;  color  greyish  or  light-green ; 
it  is  translucent,  scratches  glass,  and  is  brittle.  According  to 
Brooke  it  cleaves  parallel  to  the  planes  and  both  diagonals  of 
a  rhombic  prism  of  93^  and  87**,  and  less  perfect  cleavage  faces 
have  been  obtained,  indicating  an  oblique  base  to  the  prism, 
and  forming,  with  its  obtuse  edge,  an  angle  of  about  135^ 
Its  primary  is  therefore  an  Oblique  rhombic  prism.  It  becomes 
colorless  and  opake  when  exposed  to  a  red  heat ;  B  B,  on  char-^ 
coal,  it  intumesces,  and  fuses  into  an  almost  transparent  glass. 

It  occurs  in  the  iron  mine  of  Uton,  in  Sweden,  in  a  gangue 
of  red  felspar,  quartz,  and  tourmaline ;  also  in  the  Tyrd,  near 
Sterzing ;  and,  having  a  pale-green  or  yellowish  tinge,  in  gran- 
ite, with  killinite,  at  Killiney  near  Dublin. 

In  the  United  States  it  is  abundant  at  Goshen,  Mass.,  in 
granite,  and  is  associated  with  tourmaline  and  beryl :  is  also 
found  at  Chesterfield  and  Sterling,  Mass.  At  the  latter  place, 
it  occurs  in  large  masses  having  a  foliated  structure,  and  is 
readily  cleavable  into  rhomboidiJ  prisms. 


LATROBITE. 
Latrobite,  Brtke  ud  OmtiiM.    Diploito,  BrmHUmfL    Bpatnin  roMom,  D. 

Occurs  in  crystalline  masses,  and  in  Oblique  rhombic  prisms 
of  about  93^  3(F  and  86^  3(y.  Color  pale  rose-red,  or  pink,  re- 
sembling the  color  of  lepidolite ;  and  opake.  Lustre  vitreous. 
Cleavage  in  three  directions,  intersecting  each  other  at  anf^es 
of  9ff'  30",  91%  and  93*"  3(K.    Two  analyses  by  Gmelin  yielded 

Pbtaih 6-58 6^ 

Siliem 44-65 41-78 

Alamiaa 36-81 39-83 

]«ime 8'5{9 9*79 

Oxide  of  maofaoeM  3*16 5*76 

10<H8  9C-73 

Formula,  as  given  by  Thomson,  from  the  first  analysis,  oxide 
of  manganese  not  being  essential :  5AlS+(}Cal+^K)S. 

B  B,  in  the  platina  forceps,  it  fuses,  intumesces  into  a  white 
enamel,  and  with  borax  yields  a  globule  which  is  pale  ame- 
thyst-red in  the  oxidating  flame,  and  colorless  in  the  reducing 
one.  With  salt  of  phosphorus  it  fuses  into  a  clear  glass,  con- 
taining a  skeleton  of  silica. 

Its  only  known  locality  is  Amitok  Island,  near  the  coast  of 


.  vbence  it  was  brought  by  ttie  Rev.  C  J.  Latrobe, 
ciatod  tviih  felspar,  mica,  Rud  calcareous 
Mr.     It  was  first  nuined  aad  described  by  Brooke.     Annals 
^PUHids,ru:s),v.,383. 

AGALMATOLITE. 

BMM^  W.    nfWHloBB  gi  AnUtuiDliiB,  J,    Tilii  CnpIiiqiH,  H.    BtHtiM  ru*- 

dlu.Bi.    Uphiiu  A|u>>rii,  U. 

Chlu. 

CMUiuPolub. ^■0 Mi 

BflK» 6«M1 .SMO 

AlanlH WU. :3nit 

Urn* M MM 

OiMi«rin<i 14. 0-75 

Wuw S«. 4-00 

I0U4V>uqueJii>.         «9«)  KIiiHoUi. 

From  the  inenn  or  sis  nnnlyses  which  nearly  correspond 
with  the  l«st  by  Klapruth,  Dr.  Thomson  alalea  the  cosslitutioo 
of  the  inincr.1  thus:  l3.^IS+KS-t-4Aq, 

Sp.  Gr.  28  —  285.     Soft. 

It  aoouri  massive,  and  sometimes  presents  an  imperrectly 
»lM]r  alructi)r«;  geueral  color  greenish,  or  yellowish-green, 
with  veins  of  blue  or  brown;  rarely  also  pink  or  molded; 
translucent  on  the  edges,  unctuous  to  the  touch,  and  generally 
yields  to  the  pressure  of  the  nail.  B  B  on  charcoal  it  whitens, 
and  presents  some  slight  marks  of  fusion ;  and  with  borax  af- 
fords a  colorless  glass.  It  is  partly  soluble  in  sulphuric  acid, 
leaving  a  siliceous  residue. 

Brongniari  has  given  it  the  name  of  steatite  psgodite,  from 
its  beiiiff  always  brought  from  China  in  the  form  of  little  gro- 
(••que  naures  *  and  chimney  ornaments,  but  its  diifereal  anal* 
VW8  diatinguish  it  sufficiently  from  steatite,  which  always  con- 
'  (lini  magnesia,  but  no  potash.  The  agnlmniolite  is  also  found 
It  N«|[yag  in  TransylvaDia;  in  Norway;  and  at  Glyder  Bach, 
CaernarTODahire. 

LEELlTE.t 

Or.  Corla     (.fsuli  ^f>U«gp>),  t>,,.-«n'.J 

e,  the  htllrjlinin  of  the  Swedes,  is  found  compact  and 
of  a  deep  flesh-red  color,  at  Gryphytla  in  Westmania, 
in  Swfilen.  It  possesses  a  peculiarly  wax-iike  texture,  aad 
■bout  the  same  lustre  and  transluceticy  as  horn.  The  fracture 
rMOmbtes  that  of  flint. 


I'lColteje,  Cimbridge. 
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Silica 75-00  SUicm 81-90 

Alumina 93*U0  Alumina 6*56 

Munfanete 9-50  Protoxide  of  bon 6r49 

Water 0^  Potaah 8*88 


10000  Clarke.  100-76 

Sp.  Gr.2'71.     H.  =  6-25. 

The  mineral  was  first  noticed  by  Dr.  Clarke  of  Cambridffey 
by  whom  it  was  analyzed.  It  has  since  been  analyzed  by  Dr. 
Thomson.  The  results,  as  stated,  are  so  discordant  that  it 
seems  hardly  possible  that  the  same  mineral  could  ha?e  been 
employed  by  both ;  yet  both  have  given  the  same  description 
of  its  general  characters.  It  is  regarded  by  some  as  a  variety 
of  felspar.    It  has  not  been  found  crystallized. 


KILLINITE. 

CoDtaiM  PMaah 6H)6 0-79 

Silica 47-99. 49K)6 

Alumina .31-04 30-00 

Ozideofiroo 9-39 9-97 

Oxide  of  manfanete. .. .  1*515 1-06 

Lime 0-79. 0-68 

Water 10  00 lOHX) 

99-97  Blythe.  100-43  Lehant. 

The  formula  from  the  mean  of  these  two  analyses,  as  given 
by  Dr.  Thomson,  is  :  9AlSU+(^K+§F)S«+4Aq. 

Sp  Gr.  2-65— 2-75.     H.  =  40. 

This  mineral  is  of  a  light  green,  sometimes  tinged  brown  or 
yellow,  the  progress  of  decomposition  resulting  from  exposure. 
It  occurs  massive,  with  the  occasional  appearance  of  prisnu, 
rifled  across,  and  irregularly  disposed ;  one  prism  afforded,  by 
the  common  goniometer,  angles  of  135^  and  45^.  The  strao- 
ture  is  lamellar,  yielding  to  mechanical  division  parallel  to  the 
lateral  planes  of  a  rhombic  prism  of  135°  and  45°,  and  its  lesser 
diagonal,  but  not  parallel  to  its  terminal  planes;  its  lustre  is 
glimmering ;  the  cross  fracture  is  fine  grained.  It  is  translu- 
cent, yields  to  the  knife,  and  is  easily  frangible.  The  coating 
arising  from  exposure,  yields  an  argillaceous  odor  when 
breathed  on.  B  B,  it  loses  its  color  and  becomes  white,  into- 
mesces,  and  fuses  into  a  white  enamel. 

This  mineral  was  discovered  by  Dr.  Taylor  in  granite  veins, 
near  the  junction  of  mica-«late  with  granite,  at  Killiney* 
near  Dublin.  It  is  accompanied  by  spodumene,  quartz,  fel- 
spar, and  garnet,  —  to  the  first  of  which  it  bears  considerable 
resemblance. 

•WbenoeKiUioitA. 


alysis,  is, 


.1.  Gr.  2-72  — 29.     H.  =  50. 

Occurfl  masBive,  presenting  traces  of  cleavage  pRrallel  to  the 
faces  of  a  rhombic  prism  of  143°  30'  nearly  (according  to 
Brooke).  Color  lavender-blue,  occasionally  passing  into 
green.  Translucent  on  ihe  edges;  fracture  splintery;  lustre 
ritreous.  B  B,  it  whitens,  and  fuses  only  on  the  edges ;  but  is 
soluble  with  effervescence  in  borax,  or  salt  of  phosphorus. 

This  mineral  was  lirst  noticed  near  Lake  Baikal  in  Siberia, 
imbedded  in  compact  fel.'ipar  and  granular  liineslone;  it  has 
also  been  found  with  elaoliie  at  Laurvig  in  Norway. 


ME80TYPE. 
I,  soda,  and  wat 


Holw^Olcl. 

AnIriM 

.■nna.... 

.»« 

:":.hS^ 

Adopting  these  analyses,  the  compoailion  of  this  mineral  is 
thus  expressed :  3AIS+NS+2Aq 

Sp.  Gr.  224  —  2  5.     H.  =  T,  0  —  5  5. 

This  mineral  occurs  crystallized,  fibrous,  and  pulrerulent. 
The  primary  form  is  a  Right  rhombic  prism,  parallel  to  the  lat- 
eral faces  of  which  it  is  readily  susceptible  of  cleavage;  but 
no   cleavage    has   been  obtained   parallel   with  the  terminal 

« lanes,  which  are  almost  always  obliterated  by  a  pyramid, 
'he  faces  M  on  M'  91°  liy,  by  the  measurement  of  Brooke, 
and  also  by  Gehlen  and  Fuchs.  Color  white,  yellow,  or  grey- 
ish, and  trnn.tparent  or  translucent,  with  n  vitreous  lustre.  It 
yields  to  the  knife,  but  scratches  calcareous  spar. 

It  becomes  electric  by  heat,  the  heated  rragmenta  exhibiting 
a  dull  blue  phosphoric  light.  B  B,  on  charcoal,  it  becomes 
opake,  and  then  vitrifies  without  intumescence;  with  borax, 
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fuses  with  difficulty  into  a  transparent  colorless  glass;  and  is 
soluble  in,  and  forms  a  thick  jeJly  with,  acids,  even  after  ex- 
posure to  heat  of  redness. 


M 


■-^^==*^^ 

M  on  M' .  . 

....  91«  20* 

vA 

^V^ 

M  oo  e^l) 

\  V  \ 

y^^^ 

or   \ 

M'  on  e''  1  > 

•  •  •  .  116  S6 

/ 

M  on  c"  2  .  . 

....  117  24 

tf'  1  on  e'  2  . 

....  179  32 

r 

t'\  one"l  . 

....  143  33 

5^ 

M 

«1  on  e'l  . 

....  142  83 

V  on  fr"  .  . 

....  146  23 

e'2onc"2  . 

....  142  38 

The  fibrous  variety  consists  of  minute  crystals  aggregated 
in  a  radiating  or  stellular  form ;  the  centre  being  often  com- 
pact enough  to  yield  a  splintery  fracture,  while  the  surrounding 
part  is  soft  and  apparently  decomposing:  these  masses  are 
sometimes  globular.  They  firequently  lose  almost  all  traces  of 
a  fibrous  structure,  and  break  with  the  appearance  of  ivory. 

The  earthy  or  pulverulent  variety  (Mealy  Zeolite,  J.)  occurs 
in  soft,  dull,  friable  masses,  having  an  earthy  fracture,  and 
rough  meagre  feeL     It  is  of  a  white,  greyish,  or  reddish  color. 

The  crystalline  varieties  of  this  beautiful  mineral  are  princi- 
pally found  forming  diverging  groups,  in  the  vesicular  cavities 
of  amygdaloid  in  the  Faroe  Islands.  In  the  trap  rocks  of  the 
Giant's  Causeway,  and  some  of  the  Hebrides,  it  likewise  occurs 
in  delicate  acicular  crystals;  associated  with  analcime  at  Mon- 
tecchio  Maggiore  in  the  Vicentine ;  in  small  silky-like  diver- 
ging tufts  coating  cavities  of  lava  in  the  more  ancient  portions 
of  Vesuvius ;  radiated  and  maramillated  at  Hauenstein  in  Bo- 
hemia, and  elsewhere  on  the  continent. 

In  the  United  States  extremely  beautiful  and  delicate  forms 
of  stellated  or  radiated  mesotype,  have  been  discovered  in  the 
deep  rail  road  excavation  made  through  a  portion  of  the  trap 
ridge  of  Bergen  County,  N.  J.  Crystals  radiating  from  a  com- 
mon centre  form  perfect  spheres,  the  entire  surfaces  of  which 
are  studded  over  with  brilliantly  reflecting  pyramids,  usually 
colorless,  and  possessing  a  highly  vitreous  lustre.  In  Nova 
Scotia,  the  saj;ne  delicate  forms  are  also  observed,  but  the  indi- 
viduals are  usually  of  much  greater  magnitude.  They  often 
assume  a  radiated  and  interwoven  structure,  presenting,  when 
broken,  a  centre  which  is  pure  white,  compact,  and  has  the 
appearance  of  ivory.  Instead  of  the  low  pyramid,  sometimes 
one  replacement  on  a  terminal  edge  covers  the  whole  face  of 
the  prism,  or  obliterates  the  other  three  planes.    The  usually 
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Tiineral  is  analcime,  crystals  or  which  are  im- 
ipact  meaotype,  and  may  be  removed,  leaving 


perfect  impressions  of  their  form. 

■'atholite.*  Nalrolii,  W.  H.  Vulcanua  rhombicus,  D, 
matic  KouphoDe  Spar,  M.  It  occurs  in  aiaminiJIary 
masses,  which,  when  broken,  present  a  fibrous  structure;  the 
fibres  are  diverging,  exhibit  a  pearly  lustre,  and  are  white,  or 
of  yellowish  or  reddish-brown  colors,  disposed  in  alternate 
zonea  arouDrl  tlie  centre;  in  the  cavities  or  on  ihe  surface  of 
these  may  someiimea  be  obserred  minute  crystals  of  the  same 
form  and  measurements  as  those  of  mesotype.  Its  specific 
gravity  is  23.     BB,  it  affords  the  same  results  as  mesoiype. 


ModM' 91°  33" 

—  or  M'oq/ 135  3S 

-  on   ^1 

or       } 116  68 

M'  OB  e"  i 

e'  oa  t" 148  36 

e*  or  e"  on  / lOB  18 


Its  principal  locality  is  Hohentwiel  in  Suabia. 

Natrolite  has  been  by  some  classed  as  a  distinct  species,  but 
is  now  more  generally  included  under  the  present  species,  with 
which  it  agrees  in  composition,  and  offers  the  same  crystallo- 
graphical  measurements,  according  to  Brooke.  The  stelltte  of 
Dr.  Thomson  is  evidently  quite  n  different  mineral  from  Datro- 
lite,  and  has  been  already  described  in  the  previous  class. 

THOMSONITE.I 

Ttnmm.    UtuL,p,«8.J    liMdli.ZpoliH.(inp»iU,W.    Mr.o.fpc  (In  p.rt),  H.    Vnl- 
uan^TUoiiioiiimtiui,  a 

Combination  of  silica,  altimina,  lime,  soda,  and  water. 

Xilnlricli.  Dainliartaii. 

Bsda 4-53 3-70 

niia 2i^ S74B 

AliuiiiH. 3U-ai 33>0a 

Lima 13-54 IIWS 

WitBi 1310 13-00 

90^}  Benolini.  97-5S  TbomHO. 

Formula,  deduced  from  the  last  analysis:  3AlS4-CaIS+ 
2f  Aq.  The  alkali  is  not  a  constant  ingredient,  for  in  ten 
specimens  examined  by  Dr.  Thomson,  none  was  found. 
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Sp.  Gr.  2-35.  H.  about  50. 
This  mineraJ  has  much  resemblance  to  mesotype  or  needle- 
stone,  from  which,  however,  it  differs  materially  in  respect  of 
cleavage  and  form.  It  occurs  generally  in  masses  having  a 
columnar  or  radiated  structure,  in  the  occasional  canties  of 
which  indialincl  crystals  may  be  observed.  ColorleM  and 
translucent,  but  small  fragments  are  transparent.  It  possesses 
considerable  lustre,  approaching  to  pearly;  and  is  brittle. 
Primary  form,  according  to  Brooke,  a  Right  square  prism; 
cleavage  readily  obtained  parallel  to  its  sides,  affording,  by  the 
reflecting  goniometer,  DO"  of  one  plane  on  the  nest;  but  it 
does  not  cleave  parallel  to  the  terminal  planes  of  the  prism. 
B  B,  it  intumesces,  or  swells  up  like  borax,  and  becomes  snow- 
white  and  opake,  but  does  not  melL  When  exposed  to  a  red 
heat,  it  gives  ofi*  water,  becomes  opake,  white,  and  shining  like 
enamel ;  the  edges  are  rounded,  but  it  does  not  altogether  loee 
its  shape.  It  usually  communicates  to  the  blowpipe  flame  the 
yellow  color  which  indicates  the  presence  of  soda. 


HonH 90° (f* 

PooHor  M  .  .  .  .  WO 

M  on  d ise  0 

doad M18 

Pona 184S8 

t I»   0 


It  occurs,  imbedded  in  trap  with  analcime  and  prehnite,  at 
Lochwinnoch,  and  near  Kilpatrick,  a  few  miles  from  Glasgow, 
Scotland. 

In  the  United  Stales,  the  trap  rocks  of  Bergen,  N.  J.,  have 
furnished  many  very  beautiful  specimens  of  what  has  been  sup- 
posed to  be  a  radiated  and  compact  thomsonite,  associated  with 
several  other  minerals  of  the  same  class.  But  according  to  a 
very  careful  analysis  of  this  mineral  by  A.  A.  Hayes,  it  has  but 
little  affinity  with  thomsonile  in  its  chemical  composition,  as 
it  is  anhifdrous  and  contains  no  alumina,  but  thirty-five  per 
cent,  of  lime. t 

•  He.  Bnoke  now  r< 
lonn  u  ft  Righl  rhombic 

Iks  mLnFnl  anBljriHt  bj  Oi.  Beck. 
oaUlD-ie.     [An.  Eb.] 
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In  Nova  Scotia  it  is  one  of  the  common  minerals  orihe  trap 
rocks  bordering  the  Bay  of  Fundy,  occurring  in  globular  masses 
of  radiHted  interwoven  crystals,  interspersed  with  stilbite, 
apophyjlite,  and  analcime.  These  masses  are  hollow,  present- 
ing  inieraally  very  distinct  colorless  and  transparent  prisma  in 
the  primary  form,  and  more  than  an  inch  in  length,  —  replaced 
tt  their  free  extremities  by  low  four-sided  pyramids. 

PERISTEBITE." 

Dr.  Tlmmn.     (L-mJ.,  iLdm.,  mi  />■».  PkiL  Mtg.,  1S«,  nil.,  ISS.) 

This  mineral  was  found  at  Penh,  Upper  Canada,  and  was 
sent  to  Dr.  Thomson  under  the  name  of  iridescent  felspar ;  bat 
he  observes  that  neither  its  characters  nor  its  composition  cor- 
le^ond  with  that  appellation.  His  analysis  gave,  silica  72-35, 
■lamina  7-60,  potash  15  06,  lime  l'35,  magnesia  1-UO,  oxides 
of  iron  and  manganese  125,  moisture  O'SO. 

The  silica  is  much  greater  than  in  felspar,  and  the  alumina 
much  less,  while  the  proportion  of  potash  is  nearly  the  same. 
If  we  were  lo  consider  the  lime  and  magnesia  and  the  oxides 
of  iron  and  manganese  as  accidental  bodies  united  to  silica  in 
the  same  ratio  as  the  alumina  and  the  potash,  the  constitution 
of  the  mineral  might  be  represented  by  4(AIS'')+3(KS''*).  If 
the  lime  and  magnesia  he  essential  constituents,  the  formula 
will  be  AIS'-l-{|K+iCal+iMg)S^ 

The  specimens  were  amorphous  masses,  and  had  the  ap- 
pearance of  having  constituted  part  of  a  rock  blasted  by  gun- 
powder. 

It  is  light  brownish-red,  and  exhibits  a  play  of  colors, 
chiefly  blue,  on  the  surface.  It  is  translucent  on  the  edges; 
the  lustre  is  vitreous  and  the  texture  imperfectly  foliated  :  ita 
specific  gravity  is  2568 ;  its  hardness  is  only  3*75,  which  is  a 
good  deal  less  than  thai  of  felspar. 

B  B,  it  becomes  while  but  does  not  melt.  With  carbonate 
of  soda  it  melts  into  a  green  colored  bead,  and  on  adding  nitre 
the  color  becomes  red  :  with  borax  it  fuses  into  a  colorless  bead. 

GIGANTHOLITE. 


This  mineral,  discovered  and  first  described  by  M.  Norden- 
■kiold,  has  also  been  described  and  analyzed  by  the  latter.  It 
occurs  in  considerable  masses  in  (juarlz,  at  two  localities  near 
Temroela  in  Finland.     It  is  composed  of 


•  Fmmiri(iiffTipu,iiFifHM.lliii  cofin  i 
tTniu.  Samliih  Rot.  Bci.  AcuL,  IW,  I 

iBn,  p.»s ;  (lui  fui  idia,  p.  us. 


136.    Alu  Beiu 
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Biliea AMTT 

Alumina. S5-10 

Protoxide  of  iroo 15^ 

MafnMia. 3-80 

Protoxid*  of  mwinnMO. . . .  0^ 

Soda 1-90 

Potash 9*70 

Water (HW 


101-56 

It  has  also  been  analyzed  by  M.  Komonen,  and  both  analy* 
aes  accord  with  the  following  formula,  as  giten  by  TroUe 
Wachtmeister :  (F,  M,  Mg,  K,  N)SM-3A]S+Aq. 
Sp.  Gr.  2  862 — 2-878.    H.  between  calc  spar  and  fluor  spar. 

Color  externally  steel-grey,  but  the  fresh  cleavage  suriacfli 
have  a  metallic  brightness,  with  a  color  which  plays  betweea 
grey  and  yellow  into  a  brown.  The  crystals,  some  of  which 
are  2^  inches  in  diameter,  are  twelve-sided,  and  appear  to  \m 
composed  of  laminsB  half  a  line  to  three  lines  in  thickness,  b^ 
tween  which  thin  layers  of  chlorite  are  interposed.  Theie 
lamine  project  out  along  the  sides  of  the  crystals,  as  if  it  ware 
made  up  of  thicker  and  thinner  twelve-sided  plates  glued  U^ 
gether.  They  present  terminal  faces,  but  never  compete,  and 
entire  isolated  crystals  have  not  been  found.  The  primary 
form,  as  indicated  by  cleavage,  is  a  rhombohedron,  into  whioliy 
however,  it  does  not  appear  to  have  been  reduced.  It  resem- 
bles, in  its  physical  characters,  fahl  unite  and  the  harder  vari^ 
ties  of  talc.  In  a  red  heat  it  gives  off  water  which  contains  m 
little  ammonia.  It  decomposes  gradually  in  damp  air,  bat  it 
reduced  to  a  white  powder  with  great  difficulty  by  mechanical 
means. 

Brooke  supposes  this  mineral  and  the  Phyllite  *  of  Dr.  Thon^ 
son  to  be  identical.  The  latter  is  in  thin  plates,  without  any 
regularity  of  form;  color  brownish;  having  a  semi-metallic 
lustre,  with  the  hardness  and  specific  gravity  of  the  former, 
and  agreeing  with  it  nearly  in  chemical  composition. 


FAUJASITE. 

The  substance  which  has  been  described  and  analyzed  by 
M.  Damonr,  and  has  received  its  name  in  honor  of  M.  Fanjai 
de  Saint  Fond,  well  known  by  his  labors  on  extinct  volcanoa, 
was  first  noticed  by  the  Marquis  de  Dr^e  in  the  amygdaloidal 
rocks  of  Kaisersthul.     The  analysis  gave 

•  Named  from  tfvUovt  a  leaf;  finmd  in  mica  alate  at  BUrllDf ,  IUM.,by  fnL  Nitltll, 
and  analjied  by  Dr.  Tbomioii. 


These  number!)  lead  to  the  formula,  as  given  b;  M.  Db- 
mour:  3AlS^{Cal,N)S-H-BAq. 

Sp.  Gr.  1'923.     H.  liule  harder  ihan  glasa. 

It  occura  in  crystals  whicli  are  for  the  most  part  colorless 
and  limpid,  some  being  tarnished  on  the  surface,  and  others  of 
■,  brown  color,  appearing  of  a  brillianl  reflection,  like  that  of 
zircon  or  diamand.  They  are  fragile;  fracture  vitreous  and 
uneven.  These  crystals  present  the  form  of  an  octahedron 
with  a  square  base,  of  which  the  height  is  to  the  side  of  the 
base,  almost  as  four  to  three.  The  crystals  recently  obtained 
offer  no  modifications  on  the  angles  or  edges;  and  in  only  a 
single  instance  have  they  been  observed  with  secondary  mod- 
ifications, or  in  hemitropes,  presenting  the  usual  figure  of  in 
octahedron,  in  which  one  portion  of  il  is  supposed  lo  hare 
turned  half  round,  as  shown  by  fig.  2,  under  spinel.  The  an* 
glea  have  been  thus  delermiued  with  the  reflecting  goniomeier 
by  M.  de  Dree  and  M.  Descloizeaux— P  on  P,  over  the  sum- 
mit, 74°  30'  (see  lig.  on  p.  xxxii.  of  the  Inlroductioo  to  ibis 
Yolume),  P  on  P  adjacent,  in"  30',  P  on  P  105°  30'.  When 
heated  in  a  lulie  the  crystals  give  out  water,  but  preserve  their 
transparency.  B  B,  they  swell  up  and  melt  into  a  white 
enamel ;  with  salt  of  phosphorus,  on  platinum  wire,  they  entirely 
disappear,  the  globule  becoming  milky  while  on  cooling.  With 
a  small  quantity  of  carbonate  of  soda  ihe  mineral  iutumesces, 
and  gives  a  colorless  and  transparent  glass.  Treated  with 
chloride  of  platinum,  it  shows  ihe  presence  of  potash. 

The  amygdaloid,  in  the  cavities  of  which  this  mineral  oc- 
curs, is  penetrated  on  all  sides  by  crystals  of  black  pyroxene, 
■nd  hy  a  brownish  substance,  resembling  hydrate  of  iron. 
The  rock  has  a  great  resemblance  in  other  respects  to  that 
which  contains  hyalosiderite. 

M.  Damour  observes  that  the  very  small  quantity  of  thismineral 
operated  upon  renders  a  new  analysis  desirable ;  but  the  great 
quantity  of  water  it  contains,  its  position,  and,  above  all,  its  crys- 
talline form,  authorize  the  belief  that  it  constitutes  a  new  species. 


ROSITE. 

M.  SHiitof  (.<«.  •laMaiti,  1S49,  (.  r,.,  p,  474.  and  Jamam'i  fUiii.  J>jbL  Jnr.,  nL 

This  is  the  name  given  by  Svanberg  to  a  new  mineral  from 
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Aker,  long  taken  for  araphodelite,  which  it  closely  resembles 
in  external  characters.     Its  analyses  gave 

Silica 44  901 

Alamioa 34*.'M)6 

Peroxide  of  iron 0'688 

Oxide  of  mangaoete.  0*191 

Potash 6-6.8 

Soda trace 

Lima 3-593 

MafnoBia. S*498 

Water 6-333 

99-337 

Formula :  (K,C,Mag,)SH^AS+2 Aq. 

Sp.  Gr.  2*72.     H.  between  calc-spar  and  gjrpsom. 

It  is  found  disseminated  in  calc-spar  in  grains  about  the 
size  of  hemp  seed.  It  is  not  regularly  crystallized,  but  has  a 
crystalline  fracture,  with  natural  cleavage  planes.  When 
heated  B  B,  it  gives  off  water  and  loses  color.  It  melts  with 
great  difficulty  into  a  white  slag;  with  borax  and  microcosmie 
salt,  it  fuses  with  great  difficulty ;  with  soda  it  melts  easily, 
and  an  additional  quantity  does  not  render  it  less  fusible. 
The  distinctions  between  it  and  amphodelite  are  these :  that 
amphodelite  scratches  fluor  spar,  but  rosite  is  scratched  by  it; 
amphodelite  is  more  difficultly  fusible  alone,  and  easily  so  with 
a  little  soda,  but  with  a  larger  quantity  is  infusible. 

LEUCOPHANE, 

M,  Erdmaam,    (Jtmu  rfw  JtfmM,  1849,  t.  ii.,  p.  448 :  and  Jamumift  EHm.  PkSL  Jnar^  voL 

xxxii.)  p.  149.) 

This  mineral  was  discovered  by  Esmark,  near  the  mouth  of 
the  Langesundf jord,  in  Norway ;  and  it  has  been  analyzed  by 
Erdmann.     These  are  his  results : 

Silica 47-88 

Glucina. k 11-51 

Lime 25-00 

Protoxide  of  manganese 1*01 

Potanium 0^ 

Sodium 7*59 

Fluorine 6*17 

90-36 

Formula:  2NFH-3(GS+2CalS3 ) 

Sp.  Gr.  2*974.    H.  about  that  of  fluor  spar. 

Leucophane  is  seldom  regularly  crystallized,  but  has  three 
distinct  cleavages.  When  cleaved  it  gives  four-sided  prisms, 
with  angles  of  53''  24'  7,  and  36''  26'  3,  which  appear  to  belong 
to  the  triclinometric  system.  Color  varies  from  pale  impure 
green  to  dark  wine-yellow;  in  thin  plates  it  is  colorless;  it 
gives  a  bluish  phosphorescent  light,  and  becomes  slightly  elec- 
tric when  heated ;  melts,  B  B,  into  a  clear,  somewhat  violet 
enamel ;  with  borax  gives  a  clear  amethyst  glass ;  with  a  little 
18* 


15  HlBlofti.     9IKJI  fikiofct. 

2-35  — 2-4.     H.  — 3  5. 

mplanled  globules,  which  have 
Ur  etruclure  radiatiiig  Irom  the  centre ;  color  greyish- white, 
Bometimea  yellow;  translucent,  with  a  silky  or  pearly  lustre; 
cleavage  perfect  parallel  to  the  broad  face  of  the  individual ; 
lamince  slightly  clastic. 

It  occurs  at  Nalsoe  in  the  Faroe  Islandn,  coating  the  cavi- 
ties of  basalt  and  amygdaloid,  and  associated  with  chabasie, 
apophyllite,  stilbile,  and  others  of  the  zeolite  family  ;  also  in 
Dieco  Island,  Greenland,  in  large  indiridaals,  which  have  a 
silvery  lustre,  a  distinctly  lamellar  composition,  and  which 
bear  much  resemblance  to  crystallized  spermaceti.  Ska- 
gastrand  in  the  north  of  Iceland,  and  Rostanga  in  Scania, 
Sweden,  are  likewise  localities  of  mesole.  It  is  distinguJEhed 
from  mesotype  by  its  perfect  single  cleavage  and  pearly  lus- 
tre ;  from  stilbite  or  heulondile  by  its  superior  speciRc  gravity ; 
and  froni  apophyllite  by  its  crest  or  fanlike  aggregations, 
which  never  occur  in  that  mineral.  When  associated  with 
apophyllite  or  stilbite,  it  always  forms  the  lowest  stratum,  im- 
mediately adjoining  the  basalt  or  amygdaloid,  in  the  cavities  of 
which  it  is  deposited,  —  Allan's  Manual,  A  mineral  in  globu- 
lar masses,  very  nearly  resembling  this,  has  lately  been  found 
on  New  York  Island  in  gneiss,  accompanied  by  stilbite.  And 
Dr.  Thomson  has  analyzed  a  mineral  called  by  him  Harring- 
tonite,  which  in  composition  agrees  with  mesole;  of  which  it 
is  probably  a  compact  variety.     Its  analysis  is  given  above. 

NEEDLESTONE.    MESOLITE." 

FWbsul  aatln.     (SdWBff  n->j  Jiwr.,  ivlil..  It.) 

CombiDition  of  silica,  alumina,  Hme,  soda,  and  water. 


A 
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Iceland.  Par|As.  Faroe* 

C"  I  lie  A  ••••••••••••••••4/  *\MJ»  ••••••••••••••  a^O'CSU*  ••••••••••••••  •'/ *«]U 

Soda 5-47 5-40 4-57 

Alumina 26-13 26-50 26-10 

Lime.. 9-35 9-87 9-15 

Water 12^ 12-30 12^ 


100-20  Gehlen. 


10(>67  Berxeliof. 


100*13  M.Daroeher. 


Sp.  Gr.  2 26.     H.  =  5  0 — 55. 

It  occurs  massive,  and  also  in  long  slender  prisms  termina- 
ted by  quadrilateral  pyramids.  It  cleaves  parallel  to  the  sides 
of  a  Right  rhombic  prism,  corresponding  in  measurement  with 
that  of  mesotype ;  there  is  also  a  remarkable  agreement  in 
some  of  its  secondary  planes  with  those  of  that  mineral,  of 
which  it  would  thence  appear  to  be  merely  a  variety.  The 
prisms  are  translucent,  or  transparent  and  colorless,  or  of  a 
greyish  color,  externally  shining  with  a  somewhat  pearly  lu»> 
tre.  B  B,  it  becomes  opake  and  curls  up,  and  finally  melts 
with  the  extrication  of  air-bubbles,  into  a  porous  and  almost 
opake  bead.* 


M  on  M 91° 

e'l  or  M'  on  et'l .  .  117 

e'2  or  M'  on  e^'2  .  .  146 

g 162 

tf^l  on  e^/l 144 

«a  on  el 142 

e'l  or  e'a  on  a' 162 


e'l  on  e'2 


150 


22" 

10 

88 

80 

16 

10 

16 

42 


The  finest  specimens  of  this  mineral  are  found  in  the  Beru- 
fiord,  Iceland.  In  those  the  crystals  often  exceed  two  inches 
in  length,  and  diverge  or  interlace  in  the  most  beautiful  man- 
ner. It  occurs  in  colorless  transparent  radiated  masses,  also 
compact  and  opake  in  the  trap  district  of  the  Vendayah  Moun- 
tains, Hindostan;  in  Greenland;  in  Bohemia;  at  Pargas  in 
Finland,  and  the  Faroe  Islands,  where  it  forms  white  fibres  of 
a  silky  lustre,  grouped  in  radii. 

BREVICITE. 

BeneUus.    (Poggmde/rPt  Amuden,  xxxlii.,  113.) 

This  name  has  been  given  by  Berzelius  to  a  mineral  sent 


*  The  rariety  which  has  been  called  aeolezite  (from  its  corlinf  up  like  a  worm,  B  B.) 
agrees  in  cr]r>tiillino  form,  and  in  its  essential  physical  characters,  so  nearly  with  thii 
sp«cios,  that  we  do  not  seem  authorized  to  separate  them.  The  difference  in  compost- 
tion  is  no  more  than  that  which  we  often  see  in  the  analysis  of  two  specimens  of  the 
same  mineral  by  different  chemists.  It  must  be  confessed  that  there  is  not  a  little  con- 
fusion attending  the  classification  of  several  of  these  minerals,  which  approach  tach 
other  so  nearly  that  further  ezaminatioas  will  probably  anite  them  into  a  fewer  nomber 
of  species.    [Am.  Ed.] 


ALKALinO-BARTBT   HINEBILS. 


to  him  by  M.  Slrom.  By  the  analysis  of  M.  Sonden  it  con- 
tains soda  10;)2,  silica  4368.  alumina  3S'39,  lime  6-88,  mag- 
nesia U'21,  and  water  9.63. 

la  transparent  prismatic  crystals  and  white  foliated  or  radi- 
ating masses,  occupying  (he  cavities  of  a  Irachylic  rock  at 
Brevig  in  Norway,  the  strite  occasionally  of  a  dark-red  bue. 
Its  cryatallo^apbical  characters  have  not  been  mentioDed. 

GMELINITE.- 

Hsnlwdnt  Ki>ut>b<«>  Bptr,  RwA    B^KoMu,ViB.,H,taL.    B,inil\u.  Di  IMi.  GnwlM- 

GombinatioD  of  silica,  alumina,  Hme,  soda,  and  water. 

UonLm^hlD  Uigcimfi.      Ctitel.  AutKid- 


..  44S... 


mx  VauqaiLln.         Oe&O  Vuqgelia.         99-»9 Thiimnii.t 

A  very  pure  specimen  of  Irish  gmelinile,  in  colorless  and 
nearly  transparent  crystals,  has  recently  been  analyzed  by 
Conneli.J  with  a  result  differing  TCry  considerably  from  the 
above,  and  which  will  probably  be  taken  as  the  true  composition 
of  the  species.     It  is  as  follows  ; 


Formula  as  indicated  by  this  analysis,  and  stated  by  Con- 
Delh  (CBl,N,K)SH-3AISH-7Aq. 

It  differs  from  chabasie,  with  which  it  has  been  supposed  to 
be  allied  crystallographically,  in  containing  one  atom  more  of 
silica  and  water ;  and  from  Levyne  in  containing  two  atoms 
more  both  ofsilicii  and  water. 

Sp.  Gr.  20— 21.     H.  =  4o. 

Primary  form  an  obtuse  rhomboid.  Secondary  form  a  flat 
six-sided  prism,  terminated  at  both  extremities  by  truncated 
six-sided  pyramids.     Crystals  sometimes  united  in  groups. 


•  Gmalliul*,  ii  CDnpllniiil  la  Prahii 
J  S^  (nlni  wait  <inipla]f<iil  iii  Ij 

■.PllU.J<HU.IUT.,3(l!I. 
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y  on  ^  over  u  ......  88^  SO' 


Color  white,  passing  into  flesh-red ;  translucent ;  lustre  vi- 
treous ;  streak  white ;  cleavage  distinct  parallel  to  the  faces  of 
the  primary,  fracture  uneven;  surface  of  the  prism  striated 
horizontally.  It  is  soluble  in  acids.  Its  behaviour  BB  is 
thus  described  by  Sir  David  Brewster.  "  Small  portions  grad- 
ually raise  themselves,  and  after  standing  on  their  ends,  as  if 
they  were  under  the  influence  of  electricity,  they  are  pro- 
pelled with  violence  from  the  fragment."  (Variety  from  An- 
trim.) In  the  blow-pipe  flame,  per  se,  it  increases  in  bulk, 
assumes  the  appearance  of  an  enamel^  but  does  not  melt  into 
a  glass ;  in  the  matrass  it  gives  ofl*  its  water,  and  is  reduced 
to  powder.  *'  The  low  degree  of  hardness  remarked  by  Yau- 
quelin,  (Mohs,  Min.,  vol.  iii.,  p.  105,)  and  the  forms  presents 
ed  by  this  mineral  from  the  Y icentine,  prove  incontestibly  that 
this  mineral  nearly  agrees  with  rhombohedral  kouphone  spar, 
or  chabasie.''  Gmelinite  occurs  coating  the  cavities  of  amyg- 
daloid rocks  at  Montecchio  Maggiore,  and  Castel  in  the  Yicen- 
tine;  of  a  white  color  in  the  Deer  Park  of  Glenarm,  County 
Antrim ;  and  presenting  a  flesh-red  tinge  at  the  Island  Magee, 
near  Larne.  It  has  recently  been  brought  from  Owhyhee,  one 
of  the  Sandwich  Islands,  where  it  occupies  small  cavities  in 
the  lava. 


COMPTONITE.^ 

Comptonito,  A-ei0«t«r.     {Edmb.  PhiL  Jowr.jW.,12Q.)    Brooke,    (Ibid,  tk,  119.)    Comp- 
tooitic  Koophone  Spar,  haidinger.     Vuloaniu  Comptonianui,  D. 

Contains  according  to  Dr.  Thomson,  ( Outlines,  Src;  vol.  i., 
p.  356.)  — 

Silica 36^ 

Alumina 34-53 

Lime 10-89 

Peroxide  of  iron 3*66 

Boda 5-58 

Water 13-69 

9514 

Formula :  8AlS-f-2CaIS«+NS+9Aq. 

Sp.  Gr.  2.35 — 24.     H.  =  50  —  5-5. 

*  Named  by  Dr.  Brewster,  in  honor  of  Lord  Compton  —  the  preaent  Earl  of  Nortbamp- 
too  —  by  whom  it  was  fint  diataogttiabed. 


r 


814  JJ.KiXIR0-EAtlTH7  I1IINEIUI.S. 

found  in  translucent  wliile  cryetals,  which  yield  to  clear- 
age  parallel  to  the  planes,  M  and  T  oTihe  following  figure;  the 
primary  form,  according  loBrooke,  is  a  Right  rectangular  prism, 
of  which  ihe  bases  are  not  square.  Frequently  the  edges  of  the 
prism  are  replaced  by  planes,  converting  it  into  an  eight-sided 
prism,  and  the  base  is  also  replaced  by  Iwu  very  low  planes 
meeting  at  an  angle  of  1 77^  5',  as  shown  below.  Lustre  vilre- 
oas;  streak  white;  fracture  small  conchoidal,  and  uneren ; 
scratches  stilbile,  but  not  mesntype.  By  exposure  in  powder 
to  the  action  of  nitric  acid,  it  is  convertible  into  a  jelly.  B  B, 
it  gives  oS*  water,  intumcsces  slightly,  becomes  opake,  and 
then  fuses  imperfectly  into  a  vesicular  glass;  the  globule  ob- 
tained with  borax  is  transparent;  that  with  salt  of  phosphortu 
contains  a  skeleton  of  silica  aiid  becomes  opake  on  cooling. 


associated  with  mesolype  and  other  species.  It  has  also  been 
noticed  in  basalt  at  the  Pftasler  Kauie,  near  Eisenach  in  Hee- 
Bia;  forming  a  thin  coating  on  the  surface  of  mesolype,  and 
occupying  the  cavities  of  grausUin  at  Hauenslein  in  Bohe- 
mia; and  associated  with  snalcime  and  Phillipsite  at  the  Cy- 
clopean Isles,  Sicily. 

LEDERERITE.* 

C.r.Jiakn*.     (.«■.  Jnn-.tfSi..,iiT..T6.) 

This  mineral  is  composed,  according  to  the  analysis  of  A.  A. 
Hayes,  {Am.  Jour.  ofSd..  xxv.,  S4.)  of  silica  49-47,  alumina 
2148,  lime  1148.Boda  3  94,  phosphoric  acid  3  48,  oxide  of 
iron  014,  water  S  38. 

Sp.Gr.2IO,     H.=(l. 

It  occurs  in  crystals  which  are  sometimes  colorless  and 
transparent,  but  usually  white  and  opakc,  or  only  Irausiucent 
on  the  edges,  some  of  them  being  of  a  pale  salmon  color.  The 
crystals  are  in  the  form  of  hexaliedral  prisms,  deeply  replaced 
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on  their  terminal  edges,  or  terminated  at  both  extremities  by 
hexahedral  pyramids,  having  at  their  summits  a  small  plane 
termination,  perpendicular  to  the  axis  of  the  prism;  indica- 
ting a  regular  hexahedral  prism  for  the  primary  form.  This 
form  is  further  indicated  by  the  separation  of  faces  of  cleav- 
age made  visible  by  exposure  to  heat.  B  B,  according  to 
Hayes,  it  becomes  white,  and  divides  at  the  natural  joints;  at 
a  higher  temperature  it  fuses  into  a  white  enamel,  which  can 
be  rendered  more  vitreous  by  continuing  the  blast;  a  few 
bubbles  are  disengaged  when  it  is  thus  treated.  In  the  ma- 
trass, a  slight  empyreumatic  odor  is  perceptible.  Its  inferior 
hardness  and  specific  gravity,  but  more  especially  its  pyrog- 
nostic  characters  and  chemical  composition,  clearly  separate 
it  from  the  species  hydrolite,  or  gmelcnite,  to  which  it  has 
been  referred:  one  consisting  of  bisilicates  of  alumina  and 
lime,  silicate  of  soda,  with  six  per  cent,  phosphate  of  lime, 
and  only  8*58  water ;  the  other,  by  Mr.  Conneirs  analysis,  of 
bisilicate  of  alumina,  tersilicate  of  lime,  soda  and  potash,  no 
phosphoric  acid,  and  21*66  per  cent,  water. 

Some  of  the  crystals  are  elongated,  and  measure  one  third 
of  an  inch  in  the  direction  of  the  prismatic  axis,  but  most  of 
them  possess  nearly  equal  dimensions  in  the  opposite  direction, 
or  they  are  sometimes  even  in  low  flattened  prisms.  The  sec- 
ondary planes  on  the  edges  incline  on  M,  at  an  angle  of  130°  5', 
and  towards  each  other,  at  142°  10',  as  determined  by  the  re- 
flective goniometer,  by  M.  Dufrenoy,  of  the  School  of  Mines 
in  Paris.  Ledererite  was  discovered  by  Dr.  Jackson  and  the 
editor,  between  Cape  Split  and  Cape  Blomidon,  Nova  Scotia, 
in  the  cavities  of  amygdaloid,  accompanied  by  calcareous 
spar,  mesotype,  analcime  and  stilbite.  It  has  become  a  very 
rare  mineral,  and  is  no  longer  found  at  the  locality.* 


HYPOSTILBITE. 
BtmdmU.    (TVoiC^,  t.  ii.,  p.  118.) 

Composition  as  follows : 

Faroe.  Faroe. 

Silica 53-43 58-35 

Alumina. 18-32 18-75 

Lime 8-10 7-36 

Soda 2-41 2-39 

Water 18-70 18-75 

99-96  Bendant.  99-50  Dam^ril. 

Formula  as  given  by  Beudant :  3AlS3+CalS-f-6Aq. 
Sp.  Gr.  2*14.     Does  not  scratch  glass. 


H* 


*  The  tame  name  has  aince  been  applied  to  a  varietj  of  aphene  from  Grenrille,  Upper 
Canada,  bj  ProC  Shepard. 


Either  it 
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rhite  dull  globules,  consisting  of  deiicale  fibree, 
or  compact;  fraclure  devoid  of  lustre.  Soluble  in  acid  with- 
out forming  a  jelly.  BB,  fuses  with  difFiculty  on  the  edges 
only,  intuiiiesces  slightly,  and  becomes  externally  rough. 
Locality,  the  Faroe  Islands,  where  it  occurs  associated  with 
Btilbite  and  epistilbite  in  amygdaloid  rocks. 


EPISTILBITE. 

plofeDic  Kmplion  Spu,  M.    Eniiiilbiln,  Priif.  B.  Raic    {BrrBtUr'iJirtr^i'i.. 

Combination  of  silica,  alumina,  lime,  soda,  and  water. 


:  3AlS'+CalS3+5Aq. 
H.  — 40  — 45. 
Primary  form  a  Right  rhombic  prism  of  135°  10'  and  44'  50', 


i 


Commonly  in  macled  crystals.  Color  while  or  yellowish  ; 
varying  from  transparent,  to  translucent  only  on  the  edges; 
lustre  vitreous,  except  on  the  faces  of  cleavage,  and  the  cor- 
responding crystalline  planes,  which  are  pearly.  Cleavage 
highly  perfect  parallel  to  T.  Alone,  B  B,  it  roelts,  becomes 
white,  intumesces,  and  forms  a  blebby  enamel ;  and  with  soda 
fuses  into  a  transparent  glass.  In  concentrated  muriatic  acid 
it  is  dissolved,  with  the  exception  of  a  fine  granular  residue  of 
silica. 

Epistilbite  occurs  in  large  distinct  crystals,  along  with  others 
of  the  zeolite  family,  in  the  trapt-rocka  of  Iceland  and  the  Fa- 
roe Islands.  It  was  distinguished  from  Btilbite  by  Prof.  G. 
Rose,  of  Berlin.  Dr.  Brewster  also  examined  it  optically, 
and  ascertained  that  it  exhibited  but  one  system  of  polarized 
ringa. 


J 
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SPHEROSTILBITE. 
BtudoKL    (  TraiU^ L  ii.,  p.  170.) 

Composition  according  to  three  analyses  : 

Faiite.  Iceland.  VifVe. 

Silica &5-S5 55-61 56>50 

Alumina 17'25 16^ 16-50 

A^luOas*  ■•■•••••••••■•   /*OUa  •••••••••••••■•  w'Xf  •  •••••••••••••••  0*40 

DOQft*  ••■•■••■••■•••••  l*oO« ■••••••••••••••  J'Ov* •••••••••••••••  X'wV 

Water 19-25 .....19r30 1«'50 


100-90  Beadant.  101-99  Gehlen.  101*48  Dam6ril. 

Formula  by  Beudant,  3AlS3+CaISH-6Aq. 

Sp.  Gr.  2  31.     H.  above  3  0. 

In  globular  masses,  which  present  a  radiated  structnre,  a 
pearly  lustre,  and  a  brilliant  fracture.  The  fibres  are  flexible, 
and  the  surfaces  of  the  globules  may  be  scratched  by  the  nail. 
It  forms  a  jelly  with  acids ;  and  fuses  B  B,  with  exfoliation  and 
intumescence. 

It  occurs  both  in  the  Faroe  Islands  and  in  Iceland. 

ERLANITE. 

BrtUkan^    ( Sekweigga^s  Jomr,  qf  Clem  ,  vol.  viu,  page  76.) 

Silica 5316 

Soda. 3-61 

Alumina 14-03 

Lime 14-39 

Magnesia 5*43 

Oxide  of  Iron 7*14 

Oxide  of  manganese...  0-64 
Water 0*60 

96-99  GmeKn. 

Formula:  3Alff4-2CalS^MgS2+(N,F)S. 

Sp.  Gr.  30  — 31.     H.  =  6  25  —  7. 

Occurs  massive,  occasionally  compact,  generally  in  small 
and  fine  granular  concretions,  of  a  light  greenish-grey  color. 
Lustre  feebly  shining,  or  dull.  Streak  shining,  with  a  resi- 
nous lustre,  and  white ;  structure  distinctly  crystalline,  but  no 
regular  cleavage  has  been  observed ;  fracture  in  some  speci- 
mens foliated,  in  others  splintery.  B  B,  it  fuses  readily  into 
a  slightly  colored  transparent  compact  globule ;  and  with  bo- 
rax forms  a  clear  greenish  glass. 

Erlamite  is  described  as  possessing  the  aspect  of  gehlenite. 
It  was  discovered  by  Breithaupt  in  the  Saxon  Erzgebirge,  form- 
ing a  part  of  the  oldest  gneiss  formation.  It  appears  to  be  a 
mere  mechanical  mixture. — Allan* s  Manual.  This  last  re- 
mark may  prove  true  only  of  the  erlan-rock.  This  has  been 
used  for  two  hundred  years  as  a  flux  by  the  iron  sroelterSy  and 
mistaken  for  limestone,  until  Breithaupt  pointed  out  its  true 
character. 

19 
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HUMBOLDTILITE.' 

K  tfBmAt,  (p.  SU  Em^  a 

Conlaina  according  to  the  following  analyses, 
'.'.'.'.'.'.'.'.'.'.Wiiv, 

UUSHU.. »«i 6-10 

AIuoIm 0-» ll-M 

FnUiida  oriroa »U0 1-39 

ewh {HM> 4-38 

Potub D-U) (h3S 

S0-B6  I  ond  Covilli.        iaS-60  Kobsll.  f 

These  last  results  are  so  unlike  the  first,  as  to  render  it 
probable  that  the  specimen  analyzed  by  Kobell,  was  not  a  pure 
one;  and  it  gives  an  excess  of  over  live  per  cent.  Adopting 
the  first  analysis  by  the  discoverer  of  the  mineral,  the  atoms 
of  ailica  are  about  twice  as  many  as  those  of  the  bases. 

Primary  form  a  Bight  square  prism,  the  lateral  edges  of 
which  are  frequently  replaced  by  one  or  more  planes.  Cleava- 
ble  parallel  to  the  base.  Color  greyish-yellow  or  grey  ;  lustre 
vitreous,  passing  into  resinous ;  fracture  conchoidal  or  un- 
even; between  transparent  and  feebly  translucent.  B  B, 
per  se  it  fuses  readily,  with  a  slight  intumescence,  into  a  dia- 
phanous glass,  which  is  blehby,  and  in  color  resembles  the 
mineral,  only  that  it  has  a  more  grey  or  greenish  hue.  With 
borax  it  melts  slowly  into  a  colorless  glass.  Reduced  to  pow- 
der after  being  calcined,  it  is  quickly  soluble  in  acid,  forming 
a  very  characteristic  jelly. 

HumboldtilitQ  occurs  in  the  cavities  of  matter  ejected  from 

LAPIS.LAZULI.J 

I.oionlaio,  W.    Luolilo,  H.     Ln  Pione  d'rtlur,  Br.     Aiuro-ilDTic,  J. 

Combination  of  silica,  alumina,  lime,  oxide  of  iron,  mag- 
nesia, soda,  and  sulphuric  acid. 

Silica  490,  alumina  1 100,  lime  ICO,  soda  and  potash  SO, 

oxide  of  iron  40,  magnesia  20,  sulphuric  acid  20.  —  GmeUn. 

Sp.  Gr.  2-95. 

This  mineral  is  found  massive  ;  also,  though  rarely,  in  rhom- 
bic dodecahedrons,  of  an  azure  blue  color  ;  the  texture  of  the 
massive  is  fine  grained  or  compact  with  a  glimmering  lustre, 
and  it  is  hard  enough  to  scratch  glass,  though  it  scarcely  gives 
sparks  with  steel ;  it  is  nearly  opake  ;  and  its  blue  color  is  not 
uniform,  as  it  frequently  encloses  iron  pyrites,  compact  fel- 
spar, and  quartz.     On  charcoal  it  fuses  with  difficulty  into  a 


irom  ill  btoD  wlor 
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white  glass  when  pure  :  with  salt  of  phosphorus  is  soluble  with 
effervescence,  the  portion  melted  burning  with  great  brillian- 
cy :  with  soda  is  partly  soluble  into  an  c^ake  greenish-grey 
glass,  which  assumes  a  red  appearance  on  cooling;  and  if  pre- 
viously calcined  and  reduced  to  powder,  loses  its  color  in 
acid.  The  finest  specimens  are  brought  from  China^  Persia, 
Lake  Baikal  in  Siberia,  and  Bucharia.  Beautiful  specimens 
have  been  obtained  in  Bolivia,  near  Atacama,  and  in  the 
Province  of  Copiapo,  in  Chili,  by  J.  L.  Blake.  Lapis-lazuli 
is  prized  by  the  lapidary,  but  is  chiefly  important  as  affording 
that  beautiful  pigment  called  ultra-marine,  so  highly  valued  by 
painters. 


NEPHELINE. 

Nephelin,  W.  H.   Sommit,  Kmniau   Rhomboidal  Febpar,  J.  Rhombohedral  Feltpv,  M. 

Sommite.    Spatiun  hexagonam,  D. 

Combination  of  soda,  silica,  and  alumina. 

KatxvnbucheL  Vesarius. 

Silica. 43.96 44']1 

Soda 13-36 90-46 

Alumina 33-49 33-73 

Lime 1-90 0-00 

Oxide  of  iron  and  manganeie. .  1*50 O-OO 

Water 1-39 0-68 

101*13  Omelin.  08-93  ArfWedioii. 

Formula  from  the  last  analysis :  3A1S+NS. 

Sp.  Gr.  2  6— 2  6    H.  =  60. 

Occurs  in  regular  six-sided  prisms  (the  form  of  the  primanr 
crystal,)  of  which  the  terminal  edges  are  sometimes  replaced. 
It  may  be  cleaved,  though  imperfectly,  parallel  to  all  the 
planes  of  that  solid  ;  fracture  conchoidal ;  colorless  or  greyish- 
white,  with  a  shining  vitreous  lustre ;  transparent  or  transli^ 
cent.  B  B  it  is  fusible  into  a  blebby  colorless  glass.  With 
salt  of  phosphorus  is  soluble,  without  effervescence,  and  leaving 
a  silica  skeleton,  into  a  glass  which  becomes  opaline  on  coof 
ing ;  and  with  borax  fuses  slowly  into  a  transparent  colorless 
globule.  A  translucent  fragment,  when  immersed  in  nitric 
acid,  assumes  a  nebulous  appearance  (whence  the  name  neph* 
eline,  from  refpeXr;^  a  cloud) ;  and  is  finally  converted  into  a 
jelly.  When  reduced  to  powder  it  gelatinizes  in  heated  mu- 
riatic acid. 


M  on  M/ 120<'  W 

P  on  M  or  M' 96    00     . 

e\ 151    58  H. 

c2 185    40 

Moncl 118      7H. 

e2 184    80 


If 


M 
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The  fine  white  crystals  of  this  species  arc  as  yd  almost  pe- 
culiar to  that  part  of  Vesuvius  called  Monte  Somraa,  where 
they  occur  in  cavities  accompanied  by  game),  horublende, 
mica,  and  idocrase;  it  has  been  met  with  in  the  lava  of  Capo 
di  Bove,  near  Rome;  and,  indistinctly  crystallized,  engaged 
ITTNERITE.* 
Owlai.    LinJivi.    ISekwiigto'' JUrHdi,fi.,7i,1 

Boi»'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.ll4iee 

Alumina. SB'1<« 

Ume »'93S 

PMnili 1-565 

Wtler 1»-;S9 

Ojiii.onTT.ni wia 

BulpinuoriiiM 4«»1 

HDmU  of  »dL l-SIS 


The  composition  of  this  mineral,  throwing  out  the  gypsum 
and  common  salt,  which  arc  doubtless  accidental,  is  thus  ex- 
pressed by  Beudant  and  Dr.  Thomson  — 3AlS+(N,Cal,K)S 
,+2Aq. 

Sp.  Gr.  2  3.     II.  =  5  0—60. 
Primary  form  the  rhomboidnl  dodecahedron.     Fracture  im- 


perfect conchoidal. 
or  ash-grey;  lustre 
chare  al  it  fuses  per  s 
engage ment  of  sulphi 
which  the  solution  of 
ble  in  Halt  of  phosphor 
parent  colorless  globule 


into  uneven.     Color  bluish  grey 

nclinirig  lo  vitreous.     B  B,  on 

'ilh  strong  effervescence,  and  the  dis- 

us  acid,  into  an  opake  blehby  glass, 

ibalt  colors  blue;  is  iraperfeclly  solu- 

ilh  borax  melts  easily  into  a  traos- 

nd  with  soda  is  changed  into  an 

s  quickly  in  acids,  forming  with  Lfaem 


a  jelly. 

This  mineral,  which  bears  much  analogy  with  haiiyne  and 
sodalite,  is  found  in  basalt  at  Kaiscrsluhl  in  the  Brisgau  near 
Freyburg.  Beudant  considers  it  a  hydrous  variety  of  nephe- 
lioe. 


NUTTALITE. 
Ngiulits,  £«d1c    (JnaUt^  PhiltaciiMf,  ill.,  p.  366.' 

Contains,  according  to  the  analysis  by  Mu: 


ALKALI  ITO-SAETHT  HINZRALS. 


<nta 

Formula:  3A]S-l-2(tCal+|F+jK)S.  It  is  thus  shown  to 
differ  essentially  from  scapolite  in  chemical  composition. 

Its  primary  form  is  a  Right  square  prism,  in  which  it  occnra 
of  the  same  dimensions,  under  the  same  modifications  with 
scapolite,  but  is  more  rarely  surmounted  by  pyramids.  Cleav- 
age parallel  to  the  lateral  planes.  Fracture  uneven.  It  bears 
generally  considerable  resemblance  to  scapolite,  but  it  is  softei 
and  more  vitreous  in  the  fracture;  it  also  possesses  a  beautifUl 
chatoyant  redection  of  light  on  the  faces  of  the  prism.  Color 
white,  in  some  parls  yellowish,  in  others  bluish,  green  and 
grey;  the  yellow  portions  transparent,  the  blue  nearly  opake. 
Streak  white  ;  lustre  vitreous.  B  B,  it  melts  into  a  colorless 
glass,  and  with  borax  forou  one  which  is  blebby  and  pale 

The  locality  of  this  mineral  is  Bolton,  Mass.,  where  it  oc- 
curs in  coarse  granular  limestone,  with  epidote  and  titanium 
ore.  It  was  named  by  Brooke  in  honor  of  Prof.  Nuttall,  to 
whom  American  mineralogy  has  been  much  indebted. 


i,W.    t»m 

EUEOt 

.ITE.' 

LjU-rf-. 

Sp>i<H.al»MDm,D. 

'■■ 

0-19 

...  0-9U 

'  'i"^\^' 

'«3» 

...16«?« 

These  numbers  give  very  nearly  three  atoms  silicate  of  alu- 
mina,  and  one  atom  silicate  of  soda  and  potash.  Formula : 
3A1S+(4K+|N)S. 

Sp.  Gr.  2-54 —2-62.     H.  =  55  —  60. 

Primary  form  a  Right  rhombic  prism  of  about  1 12°  and  6S°. 
It  occurs  massive,  of  a  dark  green,  bluisb-grey,  or  brick- 
red  color ;  translucent ;  lustre  resinous ;  frequently  <^alescent 
when  cut;  cleavage  both  parallel  and  perpendicular  to  the 
axis  of  a  four-sided  prism ;  fracture  concboidal.  It  gelatin- 
izes freely  with  acids  when  reduced  to  powder;  and  BE  it 
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fuses  into  a  white  eoamel.  It  is  foiind  in  Norway,  imbedded 
in  the  zirconsyeniie  of  Lnurvig,  Stavern,  and  Fredericks  warn. 
The  pale  blue  has  a  slight  opalescence  like  cats-eye,  whence 
it  is  occasionally  employed  for  ornamental  purposes.  This 
mineral  is  included  under  the  species  nepheline  by  Beudant. 


Combination 
sulphuric  acid. 


HAUVNE.' 

Ilauyn.  f  arMn.    Loim) 

of  potash  or  soda,  e 


,  alumina,  lime,  and 


Olid*  of  in 

ii!i;!'.'i 

%-&SGaui]in.   9d'5KUprotb.    99'IJ  BergeDigiu.  99-U!l  Bih^iiiud. 

Owing  to  the  different  results  of  these  several  analyses,  the 
formula  is  omitted.     Sp.  Gr.  2  68  — 30. 

The  Hauyne  is  usually  found  in  grains  and  massive;  but  it 
has  been  observed  in  extremely  brilliant  crystals,  in  the  form 
of  the  rhombic  dodecahedron.  When  this  mineral  is  opake, 
it  is  of  an  indigo-blue  color  ;  when  translucent,  blue  or  bluisb- 
green;  is  somewlial  harder  than  quartz,  and  very  brittle;  frac- 
ture concholdal,  and  considerably  splendent.  B  B,  on  char- 
coal, it  loses  its  color,  and  fuses  slowly  into  an  opake  mass; 
with  borax  it  forms  a  diaphanous  glass,  which  becotoes  yellow  on 
cooling ;  with  salt  of  phosphorus  is  decomposed  with  efferves- 
cence, leaves  a  silica  skeleton,  and  becomes  opaline  on  cool- 
ing; is  reducible  into  a  white  transparent  jelly  in  heated  acid. 
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It  occurs  either  disposed  in  the  cavities  of  volcanic  debris, 
as  at  Vesuvius,  and  in  the  neighborhood  of  Rome ;  or  imbed- 
ded in  lava  or  pumice,  as  near  Andernach,  on  the  Rhine. 

Haiiyne  is  distinguished  from  lazulite  by  its  vitreous  lustre^ 
a  character  which  the  latter  does  not  possess,  and  also  by  its 
different  chemical  composition.  By  some  authors  it  has  been 
classed  with  sodalite ;  but  the  analysis  of  this  mineral  by  Gme- 
lin  and  Bergemann,  would  seem  to  show  too  great  a  discord- 
ance, both  qualitively  and  quantitively,  for  uniting  it  with  that 
species. 

Spinellane.  Spinellane,  /.  H,  Nozin,  Leonhard.  This 
mineral  was  described  as  a  distinct  species  in  thei  last  edition 
of  this  work,  but  it  is  obviously  only  a  variety  of  the  present 
species,  and  as  such  it  is  now  classed  in  the  latest  works.  Its 
crystalline  form  is  the  rhomboid al  dodecahedron,  sometimes 
elongated  (as  in  several  of  the  garnets)  into  six-sided  prisms 
with  trihedral  terminations,  as  shown  in  the  above  figure.  Its 
color  is  ash-grey,  the  crystals  being  generally  small,  though 
distinctly  formed,  and  translucent.  It  cleaves  with  brilliant 
surfaces,  parallel  to  the  faces  of  the  dodecahedron ;  scratches 
glass,  but  is  brittle ;  specific  gravity  2*28.  B  B,  it  whitens^ 
but  does  not  melt,  either  alone,  or  with  additions.  It  occurs 
in  the  drusy  cavities  of  glassy  felspar  on  the  borders  of  the 
Lake  of  Laach,  near  Andernach  on  the  Rhine,  with  quartz^ 
black  mica,  and  magnetic  iron.  Its  above  analyses,  by  Kla- 
proth  and  Bergmann,  differ  so  considerably  that  it  is  not  im- 
probable that  these  chemists  may  have  operated  on  different 
minerals.  The  analysis  by  the  former  would  make  the  mineral 
to  consist  of  a  sesquisilicate  of  alumina  and  soda. 

HYDROUS  ANTHOPHYLLITE. 

Dr.  Thornton.    (  OhCImm,  ^e.,  vol.  ii.,  p.  309.) 

Composed  of  silica  54  98,  magnesia  13  37,  peroxide  of  iron 
9*83,  protoxide  of  manganese  1*20,  potash  6*80,  alumina  1*56, 
water  11*44.  Dr.  Thomson  rejects  the  alumina  and  protoxide 
of  mancranese  as  accidental,  and  records  the  following  formula : 
4MgS3+FSH-KSV74Aq. 

Sp.^Gr.  2  91.     H.  =  2  5. 

Color  greenish-yellow ;  texture  diverging  fibrous;  specimens 
consisting  of  irregular  crystals,  diverging  from  various  centres 
and  sometimes  much  interwoven  with  each  other ;  fibres  sepa- 
rable from  each  other,  but  less  perfectly  than  those  of  asbestus. 
They  are  fine,  easily  broken,  and  destitute  of  elasticity :  lustre 
silky  ;  opake ;  sectile ;  feel  sofl. 

This  mineral  was  ibrmerly  known  to  American  mineralo- 
gists as  radiated  asbestus.    It  occurs  in  place,  and  in  boulders, 


ANTRIMOLITE. 

This  mineral  was  discovered  nn  the  north  coast  of  the  county 
of  Antrim,  in  the  vicinity  f>{  the  Giant's  Causeway.  Its  con- 
stituents, bj  Dr.  Thomson's  analysis,  are  the  following:  silica 
43-4*0,  alumina  302GO,  lime  7500,  potash  4100,  protoxide 
of  iron  0190.  chlorine  088,  water  ir.-320. 

Formula:  5AlS+(fCal-l-i-K)SH-5Aq. 

Sp.  Gr.  2  0964.     H.  =  375. 

Its  color  is  chalk-white ;  texture  fine  silky  fibrous,  the  fibres 
diverging  from  the  central  nucleus  like  radii  from  a  common 
centre.  It  is  opake,  and  dull.  It  has  not  been  found  in  dis- 
tinct crystals,  but  composes  long  staloctitica]  masses,  which 
adhere  to  the  summits  of  cavities  iu  amygdaloid.  The  centre 
of  these  masses  encloses  a  foliated  variety  of  calcareous  spar, 
upon  which  the  antrimoljte  has  implanted  itself. 

When  healed  it  gives  out  water,  which  reddens  vegetable 
blues,  and  contains  muriatic  acid.  The  ()uantily  driven  off 
amounts  to  15'4S  per  cent.  B  B,  il  does  not  froth,  but  aol\ens 
into  au  enamel.  With  biphosphate  of  soda  it  dissolves  very 
slowly  into  a  transparent  colorless  glass.  It  dissolves  readilv, 
and  gelatinizes  in  muriulic  acid. 

PERICLINE. 

Contains  soda9  99,  poiash  241,  silica  69-91,  alumina  18-93, 
limeO'15,  oxide  of  iron  0-48  — from  Zoblitz.  by  Gmelin. 
Sp.  Gr.  2-54—2  56.     H.  =  6-0. 

It  occurs  in  twin  crystals,  closely  resembling  in  its  measure- 
ments those  of  albile,  with  which,  also,  it  almost  precisely 
agrees  in  chemical  composition. 


Cleavage  perfect  parallel  to  P  and  T ;  more  so  to  T  than 
M,  the  reverse  of  which  is  the  case  in  albile.    Lustre  pearly 
color  white,  yellowish  or  reddish. 


Lnl^^^ 
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It  occurs  in  large  distinct  crystals  at  St.  Gothard  in  Swit- 
zerland ;  in  the  Pfundersthal  and  Schmiernerthal  in  the  Tyrol ; 
upon  the  Sau-alpe  in  Carinthia,  at  Zoblitz  in  Bohemia,  and 
other  places.  It  is  more  generally  opake  than  albite  or  felspar, 
and  its  specific  gravity  is  lower. 

LABRADORITE. 

Labradontein,  W.    Feldspath  Opalin,  H.    Polychromatic  Feldapar,  iA.    Labradore  Fel- 

ipar.    Spatum  opalaacens,  D. 

Combination  of  silica,  alumina,  lime,  soda,  and  oxide  of  iron. 

Labrador.  Labrador.  Ingannania* 

Silica 55-75 55-41 55-06 

Alumina 96-5U 26-99 .34-00 

I-imo IHK) 10-89 10^ 

Soda 4-00 4-39 3-50 

Protoxide  of  iron 1-35 5-25 M6 

Walar 0-50 0-64 0-50 


99-00  Klaproth.       103-50  Thomaon.       96-56  Klaproth. 

From  the  mean  of  these  analyses.  Dr.  Thomson  has  given 
the  formula  — 3AS  +(fCal-f-iN)S. 

Sp.  Gr.  2  7.     H.  =  60. 

Its  primary  form  is  an  Oblique  rhombic  prism  of  1 19**  and 
61°.  The  cleavage  parallel  to  the  base  is  most  perfect;  lustre 
internally  vitreous,  pearly  upon  the  perfect  faces  of  cleavage; 
translucent  when  in  thin  fragments ;  color  grey,  with  opaline 
reflections  of  a  blue,  yellow,  or  brilliant  red  hue.  B  B,  on 
charcoal,  it  fuses  quietly  =  3,  into  a  pretty  dense  clear  glass, 
whose  fracture  is  brilliant;  is  scarcely  affected  by  salt  of  phos- 
phorus, unless  reduced  to  powder,  when  it  is  decomposed  into 
a  skeleton  of  silica,  and  a  glass  which  becomes  opaline  on 
cooling;  and  with  borax  fuses  slowly  without  effervescence 
into  a  diaphanous  glass.  When  in  powder  it  is  entirely  dis- 
solved, and  forms  a  jelly  with  heated  muriatic  acid. 

Rough  indistinctly  formed  crystals  of  considerable  size  were 
brought  by  Gies^cke  from  Greenland ;  but  the  beautiful  irides- 
cent slabs  to  which  the  name  of  their  locality  is  applied,  are 
found  at  the  island  of  St.  Paul  on  the  coast  of  Labrador,  asso- 
ciated with  hornblende,  hyperstene,  and  magnetic  iron  ore. 
Magnificent  labradorite  has  been  found  in  the  neighborhood  of 
St.  Petersburg  in  Russia,  in  Finland,  and  in  the  Ural  mountains. 
A  specimen  from  the  former  place  was  sold  to  the  Duke  of 
Devonshire  for  one  thousand  rubles.  In  the  time  of  Catha- 
rine 11.,  she  valued  the  stone  so  highly,  that  snuff  boxes  of 
several  small  stones  sold  for  fifteen  hundred  rubles.  It  occurs 
for  the  most  part  in  boulders,  but  in  Finland  it  forms  consid- 
erable veins,  accompanied  by  hornblende,  magnetic  iron  and 
garnet.    The  colors  of  these  specimens  play  between  dark 
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upphire-blue,  emeralil-green,  violet,  golJ-yellow,  piochback, 
browD  and  brass-yellow ;  the  shades  being  weaker  in  the 
MountaiD  Labrador  of  Finland.  Lnbradorite  is  found  also  on 
the  Island  of  Sedlowaloi,  in  the  White  Sea,  of  a  pale  red  color, 
with  a  K'cak  azure  change,  like  adular.  Labradorite  forme 
one  of  the  constituents  of  a  greenstone  at  Canipaie  Glen,  and 
near  Paisley  in  Scotland,  according  to  Dr.  Thomson. 

This  mineral  has  several  localities  in  the  United  States,  bat 
the  fittest  iridescent  specimens  have  been  found  in  New  York, 
as  in  Essex  and  Lewis  Counties,  generally  in  rolled  tnmsses; 
and  at  Harnmond,  St.  Lawrence  County,  in  fine  large  crystals, 
associated  wiih  phosphate  of  lime,  zircon  and  sphene.  They 
receive  a  line  polish,  but  are  much  inferior  to  the  specimens 
from  Labrador. 


mbinatlon  of  silic 


Finho. 

.....*S°«'':... 

ClioiltiBcM,  Hw. 

ti"r-- 

...18-4S 

SSMEuaTli.      W'llRiHB.  M-T7  Suontfei.  m-lK  ThoHuga. 

There  is  a  very  close  agreement  among  these  four  analyses. 
The  mean  gives  silica  70131),  alumina  19063,  soda  9-414  — 
which,  divided  by  the  atomic  weights,  give  of  atoms  of  silica 
3507.  of  alumina  8  47,  and  of  soda  2-35.  The  atoms  of  silica 
thus  exceed  three  times  the  atoms  of  bases  by  261,  but  if,  as 
Dr.  Thomson  supposes,  this  excess  is  accidental,  we  obtain  for 
the  constitution  of  this  mineral,  three  atoms  tersilicaie  of  alu> 
mi Q a  and  one  atom  tersilicateof  soda.  Formula;  3A1SH-NS^. 
Sp.  Gr.  26  — 2-68.     H.  =  60. 
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Primary  form,  a  Doubly  oblique  prism  (see  fig.  13,  p.  xl.,  of 
the  Introduction).  Generally  in  fiat  twin  crystals,  of  which 
the  face  M  is  greatly  enlarged.  Color  commonly  white,  some- 
times grey,  green,  or  brown,  varying  from  transparent  to  opake. 
Lustre  pearly  upon  cleavage  planes,  vitreous  in  other  direc- 
tions. Cleavage  perfect  parallel  to  M  and  P,  less  so  to  T.  Its 
comportment,  B  B,  resembles  that  of  felspar,  fusing  quietly  =:  4. 

Albite  occurs  in  large  transparent  colorless  crystals,  with 
pearlspar,  in  the  Tyrol ;  and  at  St.  Gothard  in  white  translucent 
twins,  having  a  brilliant  lustre;  at  Arendal  with  epidote  and  gar- 
net ;  with  eudyalite  and  hornblende  in  Greenland ;  also  in  Si- 
beria, Norway,  Sweden,  Bohemia,  Oisans  in  Dauphin^,  and 
elsewhere  on  the  continent.  In  the  granite  on  the  Mourne 
Mountains  it  is  associated  with  felspar,  from  which,  however,  it 
may  be  distinguished  by  its  superior  whiteness  and  translucen- 
cy.  Felspar  and  albite  indeed  frequently  occur  in  the  same  gran- 
ite, as  in  that  of  Pompey's  Pillar,  and  the  block  on  which  the 
statue  of  Peter  the  Great  in  St  Petersburg  is  placed,  the  albite 
presenting  a  greenish-white  color,  while  the  felspar  is  flesh- 
red.  The  crystals  from  Baveno  are  oflen  extremely  curious 
in  this  respect,  the  albite  being  disposed  in  parallel  position 
upon  the  faces  of  the  felspar,  from  which  its  greater  whiteness 
distinguishes  it.  Albite,  more  frequently  than  felspar,  is  one 
of  the  constituents  of  syenite  and  greenstone,  as  in  the  rocks 
around  Edinburgh.  It  is  also  a  frequent  constituent  of  the 
granite  of  England.  Rome  de  Tlsle  first  distinguished  it  as  a 
particular  species  under  the  name  of  white  schorl ;  but  it  is  to 
Dr.  G.  Rose  that  mineralogists  are  indebted  for  their  more 
accurate  knowledge  of  its  properties.  —  Allan* s  Manual, 

In  the  United  States,  it  forms  very  considerable  masses  of 
a  foliated  structure,  and  is  sometimes  in  crystals,  at  Chester- 
field, Mass.,  where  it  is  penetrated  by  crystals  of  rubellite  and 
green  tourmaline.  It  occurs  also  at  Williamstown  and  Go- 
shen in  the  same  State,  and  at  Paris,  Maine,  where  the  associa- 
ted minerals  are  the  same  as  at  Chesterfield.  It  accompanies 
the  chrysoberyl  at  Haddam,  Ct.,  and  is  found  in  a  granular 
form  containing  beryl  at  Munroe,  Ct.  It  occurs  in  granite  at 
Governeur,  St.  Lawrence  County,  N.  Y.,  and  in  beautiful  white, 
nearly  transparent  crystals  at  Granville,  Washington  County, 
N.  Y.,  discovered  by  Prof.  Emmons. 


ANALCIME. 

Kabizit,  W.    Analcimo,  H.    Hezahedral  Koaphon*  Spar,  M.    Hazabadral  Zeolite,  J. 

Vulcaout  cubieut,  D. 

Combination  of  silica,  alumina,  soda,  and  water. 


These  analyses  very  nearly  coincide,  and  they  give  for  the 
constitution  of  this  mineral,  three  atoms  bisilicale  orduminB, 
one  atom  bisilicale  of  soda,  and  two  atoms  water.  Formula : 
3AISH-NS^-HJAq. 

Sp.  Gr.  2-2  —  2-53.     H.  =  So. 

Analcime  generally  occurs  in  distinct  crystals,  either  color* 
less  aud  transparent;  or  white,  grey,  red,  and  opake.  The 
cube  is  the  primary  form,  there  being  occasional  appearances 
of  cleavage  parallel  to  the  planes  of  that  solid ;  fracture  im- 
perfect conchoidal ;  lustre  shining,  and  between  pearly  and 
vitreous.  It  becomes  weakly  electric*  by  friction.  Alone  on 
charcoal,  BB,  it  becomes  while  and  opake,  and  fuses,  with- 
out intumescence,  into  a  diaphanous  glass  ;  with  bora:;  is  very 
difficultly  soluble.  It  dissolves  in  acids,  and  when  reduced  to 
powder,  forms  a  jelly  with  healed  muriatic  acid.  The  solu- 
tion after  separation  of  the  silica  gives  an  abundant  precipitate 
with  ammonia. 


Fig.  1,  the  primary;  a  cube.  Fig.  2,  (he  same,  of  which  earh  ailid 
angle  it  replnced  by  three  plrniBS,  thereby  adding  tneply-lbur  plancB  to 
it.  Fig.  3.  repreaenu  the  icositelrabedrDn  a  eryatal  dq  which  Ibese 
twenty-four  pUnei  arc  iiicreawd  to  their  ulmost  ejtient,  bo  (hut  no  part 
of  the  primii^  planes  is  visible,  and  farmings  solid  bounded  by  lw«nty- 
four  equal  and  umllar  trapeziuins. 


H  •  Wbenea 
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The  most  perfectly  pelucid  crystals  of  this  mineral  are 
brought  from  the  Cyclopean  Islands,  near  Catania ;  they,  as 
well  as  most  of  those  from  the  Tyrol,  present  the  above  form 
(the  tri'ipoinU  of  Haiiy) ;  while  the  only  crystallization  met 
with  in  Dunbartonshire,  Glen  Farg,  and  other  Scottish  locali- 
ties, is  that  of  fig.  3.  These  in  general  are  more  or  less 
white  and  opake,  occurring  in  crystals  three  or  four  inches  in 
diameter.  At  the  Seisser  Alp  in  the  Tyrol,  large  individu- 
als, extremely  similar  in  appearance,  are  met  with ;  and  in  the 
Faroe  Islands,  Iceland,  several  of  the  Hebrides,  the  Vicentine, 
and  elsewhere,  among  the  cavities  of  amygdaloidal,  basaltic, 
and  trap  rocks,  it  is  of  frequent  occurrence,  associated  with 
prehnite,  chabasie,  apophyllite,  d&c.  Small  crystals  have  been 
found  in  the  lava  of  the  Sandwich  Islands  associated  with 
Gmelinite,  according  to  Dana.  In  Nova  Scotia,  trapezohedral 
analcime  abounds  in  the  cavities  of  the  trap  rocks  which  skirt 
the  shores  of  the  Bay  of  Fundy,  and  the  crystals  are  sometimes 
nearly  transparent  and  an  inch  in  diameter ;  their  color  varying 
from  pure  white  to  flesh  red.  They  never  present  any  portion 
of  the  primary  faces;  are  usually  associated  with  mesotype. 

In  the  United  States  it  is  a  rarely  occurring  mineral.  It 
has  been  found  near  Yonkers,  Westchester  County,  N.  Y.,  by 
Prof.  Beck,  but  the  only  important  locality  is  in  the  trap  rock 
of  Bergen,  N.  J.,  where  it  assumes  only  the  perfect  trapezo- 
hedral  form ;  as  is  the  case  also  at  Patterson,  N.  J.,  where  it 
was  discovered  a  number  of  years  since  by  Pierce  and  Torrey. 
Near  East  Haven,  Ct,  it  has  been  found  in  trap  rock,  and  also 
very  sparingly  at  Deerfield,  Mass.,  with  chabasie  and  quartz. 

Cupreous  Analcime.  This  was  discovered  by  Dr.  Jack- 
son and  the  editor  in  Nova  Scotia,  in  the  cavities  of  amygda- 
loid. The  crystals  have  the  common  form  of  fig.  3,  are  of  a 
verdigris-green  color  externally,  but  paler  towards  the  centre, 
and  softer  than  the  common  variety,  consisting  of  granular 
particles  of  composition.  They  owe  their  color  to  the  pre- 
sence of  from  two  to  three  per  cent,  of  carbonate  of  copper, 
pretty  uniformly  diffused  through  some  of  them.  In  one  or 
two  instances,  these  crystals  were  found  attached  to  minute 
filaments  of  native  copper,  by  which  they  were  thus  connected 
with  the  rock,  or  suspended  in  its  cavities. 

SODALITE.* 

Dodecahedral  Zeolite,  J.    Dodccahednil  Kouphona  Bptr,  M.    Bodolite,  Brntf,    Vnlctp 

Diu  dodecaliediiu,  D. 

Combination  of  soda,  silica,  and  alumina,  with  a  small 
quantity  of  muriatic  acid. 

*  Bodalita,  from  iu  oooUinioi  loda. 
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Berzelius  and  Beudant,  adopting  ihe  last  analysis,  have 
.  ihe  formula  thus:  2AIS+NS'.  But  Dr.  Thomson, 
from  the  mean  of  his  owd  analysis  and  Eckeberg'a,  deduces 
two  atoms  silicate  of  aluniina,  and  one  atom  simple  silicBl« 
of  soda;  both  rejecting  muriatic  acid. 

Its  color  is  while,  light  green,  or  bluish-green.  It  occura 
massive,  but  more  oflen  crystallized  in  rhombic  dodecahe- 
drons, parallel  to  the  planes  of  which  it  yields  to  mechanical 
division:  the  cross  fracture  is  commonly  conchoidal,  with  a 
vitreous  lustre.  It  is  translucent;  and  yields  with  di£Bcully  to 
the  knife.  The  varieties  of  this  mineral  comport  themselves 
differently  B  B  on  charcoal ;  that  from  Vesuvius,  prr  se,  suflets 
no  change,  except  that  its  edges  become  rounded  j  while  the 
Greenland  variety  melts,  with  intumescence  and  a  rapid  ebul- 
lition, into  a  colorless  globule;  with  borax  both  varieties  afTord 
a  diaphanous  glass,  fusing  however  in  small  quantity  and  with 
extreme  difliculty. 


I 


This  mineral  occurs  in  white,  translucent  dodecaliedral  crys- 
tals of  considerable  magnitude,  imbedded  in  or  coating  the 
cavities  of  certain  volcanic  rocks,  with  pyroxene,  ice-spar, 
&c.,  at  Vesuvius;  in  the  Kangerdluaraukhord,  West  Green- 
land, of  a  green  color,  both  massive  and  crystallized,  associa- 
ted with  cudyalite,  augite,  and  Arfwedsooile ;  and  massive 
of  a  grey  color,  imbedded  in  trap  at  the  Kaiserstuhl  in  the 
Brisgau.  The  Cancrimtr  of  HoiTman,  containing  soda  24*47, 
silica  38'40,  alumina  3204,  lime  032,  loss  4  77,  is  evidently 
the  same  mineral.  It  is  fusible  in  masses  of  an  azure  blue- 
color,  presenting  six  pretty  distinct  cleavages,  which  form 
together  angles  of  120°,  It  occurs  in  the  zircon  rocks  of 
Miask,  near  llmenst:«  in  Siberia. 


J 
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SARCOLITE. 
OcUbednl  KoaphoM  Bpu,  BaUHngar,    SoreoliUM  d«  ThouMm,  H. 

H.  about  5*0. 
Color  pale  flesh-red,  or  brownish-white;  semi-transpareDt ; 
lustre  and  fracture  vitreous;  very  brittle. 


Ponn 116<>  le^ 


This  mineral,  from  its  hardness  and  vitreous  aspect,  was 
classed  by  Haiiy  with  analcime ;  but  the  combination  of  the 
octahedron  and  cube,  under  which  form  it  occurs,  never  hav- 
ing been  observed  in  the  latter  substance,  rendered  their  sepa- 
ration unavoidable.  It  is  found  among  the  anciently  ejected 
debris  of  Vesuvius,  associated  with  wollastonite,  hornblende, 
and  others  of  the  zeolite  family ;  being  extremely  brittle  and 
full  of  flaws,  it  splits  and  falls  to  pieces  unless  carefully  han- 
dled. It  was  discovered  and  named  by  the  late  Dr.  Thomp- 
son of  Naples,  and  is  designated  by  Monticelli,  analcime  cat- 
nea ;  the  analysis,  however,  given  both  by  him  and  Hauy,  re- 
fers to  Gmelinite.  —  Allan's  Manual  Until  an  analysis  of 
this  mineral  decides  to  the  contrary,  there  can  be  no  sufficient 
reason  for  separating  this  mineral  from  analcime  on  the  groond 
of  a  mere  difference  in  the  secondary  form  of  its  crystals.  It 
is  highly  important  that  a  genuine  specimen  of  it  be  subjeeled 
to  analysis.  The  name  sarcolite  has  also  been  given  by  Vao- 
quelin  to  the  same  mineral  which  is  now  known  as  hydrolile 
or  Gmelinite. 

OBSIDIAN.* 

Obtidian,  W.  Latv  Yitreofle  OtMidienne,  B.   EmpTiodoz  Qmrtx,  IL   FntibltClatftB,!. 

Hjaloi  Vokani,  1).    PitelutoiM.    Pamiet. 

New  Spain.            Haela.             Jtankmutt,             loekad. 
Soda      I  ,«^ 1-61  -^ 3-Stt 

Bilioa 790 780 77'fiO 84<n0 

Alamina. 194 lOO 11<75 4'S40 

OzidaofiroiiM 90 lO I'SS. SOI9 

OO lO 040 9*308 


964  DawoUIt.     97-6  VavqaaUn.  SSOO  Kk|iroUi.     90496 


*  From  Obaidiat,  tha  aama  of  tka  fliat  panw  wko  broofhl  it  from  Ethiopia. 
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a  non-crystallized  raiaeral,  these 
no  very  near  approach  to  a  uniform  chemical 
lad  ihe  rormula,  llierefore,  will  not  be  given. 
..Gr.  about  2  35.     H.  =  00. 

in  large  inasaea,  and  in  sinill 
□tor  greenish-,  or  brownish-black,  or  smoke-brown; 
possesses  internally  a  shining  vitreous  luaire;  fracture  large 
conchoidal;  some  varieties  are  transparent,  others  nearly 
opake,  or  only  Irnnslucent  on  the  edges;  is  very  brittle.  Il 
occaeionally  much  resembles  common  glass.  Iceland  and  the 
Lipari  Islands  are  the  most  celebrated  localilics  of  obsidian; 
though  some  reoiarkable  varieties  are  likewise  found  in  Ascen- 
sion, Teneriffe,  anil  many  of  the  South  Sea  Islands,  Siberia, 
and  Mexico.  The  specimens  from  Iceland  are  almost  opake, 
exhibiiing  a  broivniah  tinge  only  on  the  thinnest  edges,  while 
those  from  Lipari  are  more  transparent,  and  of  a  greyish  color. 
In  Lipari  the  large  continuous  tracts  of  obsidian  form  the 
lower  strata,  while  those  varieties  of  a  more  pumaceous  aspect 
occur  invariably  at  a  highf.r  level.  The  purest,  blackest,  and 
most  beautiful  specimens,  however,  form  imbedded  nodules  in 
the  pumice  at  a  great  height,  in  masses  from  two  inches  to  as 
many  feet  in  diameter.  Obsidian  is  frequently  interspersed 
with  small  white  opake  globules,  which,  being  formed  in  par- 
allel lines,  give  it  a  stratified  appearance  ;  and  some  of  the  Li- 
pari specimens  closely  resemble  ceriain  glass-house  slags.  A 
variety  presenting  a  silky  and  chatoyant  lustre  is  found  in 
New  Spain ;  and  another  of  a  transparent  bottle-green  hue, 
in  detached  masses,  at  Moldantheim  in  Bohemia.  It  fre- 
quently contains  imbedded  crystals  and  grains  of  felspar  and 
mica;  and  certain  varieties  also  include  specks  of  olivine, 
and  traces  of  other  volcanic  minerals. 

I.  Marekanitb  cccus  in  the  form  of  grains,  of  a  pearly 
while,  and  consisting  of  thin  concentric  layers;  ii  is  found  at 
Marekan*  in  the  Gulf  of  Karaschatka,  and  it  possesses  the 
general  characters  of  obsiilian. 

3,  PiTCusTONE.t     Pechslein,  W.    Petrosilex  Resinite,  H. 
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The  colors  of  this  variety  are  various  shades  of  grey,  blue, 
green,  yellow,  brown,  and  black,  but  they  are  not  lively.  Devoid 
of  regular  form  or  cleavage ;  it  occurs  massive,  the  structure 
sometimes  slaty,  occasionally  curved ;  has  a  glistening  resino- 
vitreous  lustre,  and  an  imperfectly  oonchoidal  fracture,  which 
is  frequently  the  chief  characteristic  distinction  between  pitch- 
stone  and  obsidian ;  almost  always  opake,  or  only  translucent 
on  the  edges.  Pitchstone  is  found  extensively  in  the  hills 
around  the  valley  of  Tribisch  near  Meissen  in  Saxony ;  also 
in  the  Isle  of  Arran,  where  it  forms  veins  traversing  granite ; 
and  in  Ireland,  near  Newry,  County  Down,  in  smooth  lamel- 
lar concretions  of  a  mountain-  or  leek«green  color.  When 
composed  of  roundish  masses,  imbedded  in  a  vesicular  matrix, 
pearl-stone  is  formed ;  these  consist  of  concentric  coats,  and 
not  unfrequently  include  a  erain  of  obsidian.  They  form  ex* 
tensive  beds  in  Hungary ;  also  in  Iceland,  Spain,  Mexico,  and 
elsewhere. 

3.  Pumice.     Bimstein,  W.    Contains  soda  and  potash  3*0, 
silica  77*5,  alumina  17*5,  oxide  of  iron  1*75. 

Pumice  is  extremely  porous,  of  a  fibrous  texture,  and  b 
harsh  to  the  touch ;  its  color  is  grey,  tinged  with  brown  or 
yellow ;  it  has  a  shining  pearly  lustre,  is  translucent  on  the 
edges,  and  very  light,  h,  fuses  into  a  dirty-green  blebby  glass. 
Pumice  is  frequently  interstratified  with  the  compact  obsi- 
dian at  the  Lipari  Isles.  Its  usual  lightness  and  freedom  from 
humidity  render  it  a  peculiarly  suitable  building  material; 
sometimes  it  is  fibrous,  its  filaments  having  a  peculiarly  silky 
aspect;  and  frequently  it  presents  the  most  delicate  glassy 
texture,  breaking  into  a  million  of  atoms  on  the  smallest  stroke 
with  the  hammer.  At  the  northern  extremity  of  the  Island  of 
Lipari,  it  forms  a  hill  eight  hundred  or  one  thousand  feet  in 
height,  which  from  its  peculiar  whiteness  and  scanty  herbage 
is  termed  II  Campo  Bianco.  This,  and  the  isles  of  Ponza,  are 
the  great  deposits  of  the  pumice  known  in  commerce,  and 
from  these  localities  it  is  quarried  and  exported  in  large  quan- 
tities; for  though  by  no  means  an  uncommon  mineral  in 
other  volcanic  countries,  as  in  Hungary,  the  neighborhood  of 
Andernach  on  the  Rhine,  Teneriffe,  Vesuvius,  and  Ischia,  it 
occurs  at  these  localities  in  small  cinder-like  masses,  and  is 
neither  so  massive  nor  so  pure  as  at  Lipari. 

4.  Sph^rulfte.  Sphserulite,  J.  Sphsrulith,  L.  Contains 
potash  and  soda  3*58,  silica  79*12,  alumina  12*0,  oxide  of  iron 
2*45,  magnesia  1*10,  water  1*70.  —  JFktcinus. 

Sp.  Gr.  2*4—254.     H.  =  6  5  — 7^. 
Occurs  in  roundish  or  spheroidal  imbedded  masses,  whose 
20* 
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suTface  is  sometimes  rough,  sometimes  quite  smooth;  color 
brown,  yellow,  or  grey;  opake;  no  regular  cleavage.  It  is 
Infusible  B  B,  the  edges  only  becoming  covered  with  a 
sort  of  enamel. 

This  variety  is  met  with  in  round  nodules  imbedded  in 
pitchstone  at  Spechtshausen,  in  Saxony  ;  in  radiated  orbicular 
masses  in  asli-grey  pearlstone  at  Glashulte,  near  Schenmilz 
in  Hungary;  in  round  bulla  which  have  a  radiiited  fibrous 
structure,  disposed  In  soft  friable  clay,  which  is  evidently  a 
decomposed  rock,  in  the  Shetland  Islands;  and  in  bolryoidal 
masses  of  a  bright  yellow  color  in  Brittany.  It  was  first  dis- 
liuguished  by  Breilhaupt. 


8AUSSURITE. 

ita  Bpv,  Had.    Jtda  Tenicc,  B.    Niphriu 


Hinnla. 

t^uboTinB... 


i"l»5 


i 


Sp.  Gr.  3-2  — 
In  masses  of  a  greenish-wh 
color;  lustre  pearly,  inclining 
age;  resinous  in  compound  v 
tions,  parallel  to  faces  which  i 
ia  translucent  on  the  edges, 
tremely  tough  "  "  ■ 
It 


the  edge  of  the  lake  of  Geneva;  it 


BO-bS  EUproih.  100-S  SaoBi 

2  — ai     H.  =55. 

n,„„=;^-green,  or  ash-grey 

the  faces  of  cleav- 

cleavage  in  two  direc- 

n  angle  of  l~i)°  nearly; 

_„g , to  the  touch,  and  ex- 

„  ..  fuses  with  difficulty  into  a  white  glass, 
ivered  by  Saussure,"  in  rounded  masses,  on 


where,  constituting,  with  augiie 
called  gabbro  and  eup bolide. 


enland, ; 

nd  hornblende,  the 


8CAP0LITE.*    MEIONITE.t 


SHp<dllh,  W.    p»i 


Combination  of  silica,  alumina,  lime  and  soda. 
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SeapoliU,  SeapolUe. 

Peranthine.    Pams.  Finland.  Bolton,  Mali. 

Siliea 43-83 41-J5 40-30 

Alamina 35-4:) 33-^8 .96-48 

Lima ]8-06 90-36 ]8-6i 

Soda  and  UUua OHM 1*50 3-64 

Water 1*03 338. 5HM 


99«  Noidanakitfld.     9046  NonUnakiBld.    10lH)6  ThooMoa. 


MnomUe. 

VaiBviat.  Monta  Soma.  Tyrol. 

BiUea 40-8 40-53 »-93 

Alanina 30-6 3-2-79 31-97 

Lime 99-1 94-94 9:i-e6 

Soda  and  LithU 9-4 OKK) OHW 

Potash  and  ikxla. 0-0 1-81 0^ 

Ptoroxideofiroo 1-0 0-18 9-94 

Protoxide  of  manganese...  0-0 0*0U 0-17 

Water OH) OKX) 0-95 


lOOH)  Oselin.  99  4S  Stromejer.       100-00  Stromajw. 

Beudant,  who  has  not  united  scapolite  and  meionite  as  one 
species,  gives  for  the  formula  of  the  first  3AIS+CaIS;  and 
for  the  last  2AIS+CalS.  But  the  identity  of  these  minerals  is 
now  fully  established,  physically  and  crystal lographically,  and 
taking  the  mean  of  several  of  the  most  accurate  analyses  which 
have  hitherto  been  made,  and  which  are  above  stated,  the 
atoms  of  bases  will  be  found  equal  to  those  of  silica,  and  the 
atoms  of  alumina  to  be  twice  those  of  lime.  Hence  the  con- 
stitution of  both  minerals  is  expressed  by  the  same  formula 
which  Beudant  has  given  for  meionite,  viz.,  2AlS+CalS. 
It  is  obvious  that  the  other  constituents  are  not  essentially 
combined. 

Sp. Gr.  2-5 — 27.    H  =  50  —  5-5.* 

Scapolite  occurs  in  prisms  of  four  or  eight  sides,  sometimes 
terminated  by  tetrahedral  pyramids ;  they  are  oflen  aggregated 
laterally.  It  also  occurs  massive.  The  primary  form  is  a 
Right  square  prism,  and  it  yields  to  cleavage  parallel  to  the 
planes  M  M',  and  interruptedly  parallel  with  d,  of  the  follow^ 
ing  figures.  Its  colors  arc  white,  grey  or  yellowish;  some- 
times deep  red  and  opake ;  or  various  shades  of  green.  It  has 
a  shining  or  somewhat  pearly  lustre ;  is  translucent,  or  nearly 
transparent;  and  generally  presents  a  greenish  color,  either 
pale  and  somewhat  translucent,  or  dark,  and  then  the  crystals 
are  nearly  opake.  B  B,  on  charcoal,  with  a  strong  heat,  it 
fuses,  with  violent  intumescence,  into  a  colorless  semi-trans- 
parent mass ;  with  borax  it  dissolves  with  effervescence,  into 
a  transparent  glass. 

*  Dana  found  the  hardne»»  of  a  nearly  transparent  Tariety  from  GoaTemear,  N.  Y.,  to 
be  5*5,  nearly  6,  and  iu  ipecifie  gravity  9*619— 9*749. 
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ScapoHle  occurs  in  primitive  mountains,  being  met  with  in 
the  iron  inines  of  Arendal,  in  gneiss;  in  ihe  mining  disirictof 
Wermeland  in  Sweden  ;  presenting  large  and  beautiful  crys- 
tals in  the  parish  of  Pargaa  in  Finland  ;  at  Akudlek  in  Green- 
land, &.C.  Mcionite  is  found  principally  a[  VesuTiua,  in  div 
tinct  crystals  imbedded  with  other  volcanic  minerals  in  the 
(fcbris  of  ancient  eruptions.  The  pure  white  and  nearly  trans- 
parent Tarieties,  wherever  they  occur,  are  properly  included 
under  the  name  meionite. 

leral  in  the  United  Slates.  The 
:  of  Essex,  Orange,  Lewis,  and  St, 
,,  N.  Y.,  have  afforded  the  finest  crystals.* 
n  three  to  five  inches  in  length,  but  these 
ere  generally  imperfect,  while  die  smaller  ones  are  often  pure 
white,  translucent  to  ^emi-iranspareiit,  and  possess  a  high  de- 
gree of  perfection  and  finish.  At  Edenville,  Orange  county, 
the  form  nearly  approaches  the  primary,  the  only  replacements 
being  on  two  lateral  edges  of  the  prism  by  tangent  planes, 
fig.  3.  Near  Gouverneur,  St.  Lawrence  County,  very  short 
prisms  resembling  the  diottaidre  of  Hauy,  fig.  4,  have  been 


Scapolite  is 
while  crystallin 
Lawrence  Cou 
The  prisi 


wyaik,i>((«330,  Md^ 
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met  with.  They  are  associated  with  apatite,  sphene,  and 
pyroxene.  At  Bolton  and  Boxborough,  Mass.,  large  crystals, 
but  usually  without  regular  terminations,  occur  in  veins  of 
quartz  which  traverse  the  white  limestone.  A  beautiful  pink 
and  lilac  colored  variety  of  a  laminated  crystalline  structure, 
and  forming  considerable  masses,  may  be  also  obtained  at  the 
last  named  locality ;  but  more  abundantly  in  the  neighboring 
town  of  Littleton.  A  compact  variety  occurs  at  Westfield, 
Mass.,  and  a  fibrous  one  at  Monroe,  Conn.  In  Bucks  County, 
Penn.,  in  the  lime  stone  quarries,  it  is  found  both  crystallized 
and  massive,  associated  with  table-spar,  zircon  and  phosphate 
of  lime. 

1.  Wernerite.  The  variety  termed  Wernerite  occurs 
principally  at  Arendal,  in  short  thick  crystals  which  have  a 
granular  composition,  and  present  for  the  most  part  darker 
shades  of  color;  beautiful  specimens  are  also  brought  from 
Greenland.  Paranihine,  including  the  most  compact  varie- 
ties, possess  pure  white  and  pale-blue  colors,  and  is  met  with 
in  the  limestone  quarries  of  Gulsjoo  and  Malsjo  in  Wermeland. 

2.  Bergm ANNiTE  of  Schumacher,  from  Stavern  in  Norway. 
It  occurs  massive,  and  of  a  greyish-white  or  brick-red  color. 
It  is  supposed  to  be  a  variety  of  scapolite. 

3.  ipiPYRE*  of  Haiiy,  Schmelztein  of  Werner.  It  occurs 
in  slender  indistinctly  formed  prisms,  of  a  greyish,  or  reddish- 
white  color,  fasciculated  into  masses ;  and  has  also  been  ob- 
served in  the  form  of  a  hexahedral  prism  terminated  by  a 
low  pyramid.  Lustre  vitreous ;  translucent ;  hard  enough  to 
scratch  glass;  and  becomes  slightly  phosphorescent  by  the 
application  of  heat.  B  B  it  fuses  with  effervescence  into  a 
blebby  colorless  glass.  It  is  found  in  the  torrent  of  Maul^OD, 
in  the  Western  Pyrenees,  imbedded  in  a  kind  of  sofl  slate 

4.  Ekbbergite,  Berzelius,  Sodaite,  Ekeberg.  The  fol- 
lowing description  of  this  mineral  is  given  by  Necker.  It  is 
not  found  crystallized,  but  occurs  in  compact  or  finely  fibrous 
masses,  of  a  green,  greyish,  or  brownish  color ;  occasionally 
in  thin  lamins.  Transparent:  lustre  vitreous  or  resinous; 
with  difficulty  acted  upon  by  acids.  B  B,  in  the  matrass,  it 
yields  a  little  water,  without  altering  its  appearance ;  on  char- 
coal it  whitens,  loses  its  transparency,  intumesces  slightly,  and 
melts  into  a  blebby  colorless  glass.  In  borax  or  salt  of  phos* 
phorus  it  fuses  with  effervescence ;  and  in  soda  forms,  with 
considerable  difficulty,  a  greenish  glass. 


•  Dipjre,  from  the  Greek,  tifnirjing  the  doable  effeete  of  fire,  ia  alloiion  to  its  pbo»> 
pboreecence  and  ftuibUitj  bj  heat. 


lis  analysis  gave  Ekeberg,  : 
13-50,  soda  5  25,  oxide  of  iron  ( 


.a  46,  alumina  28-75,  lin 
i,  water  2-05. 


Formula,  as  given  by  Beudant:  4CalS»+(K,N)S3+3Aq. 

Sp.Gr.2ti9.     H.  =  4-|)  — 50. 
Occurs  in  spheroidal  masses,  which  liave  a  columnar  com- 
position, anil  consist  ofdelicnte  divergent  fibres  radiating  froni 


a  centre;  color  greyi 

tre  pearly  on  the  fracture 

acid,  after  several  days  arc 

B  white  translucent  glass  when  e 

blowpipe. 

It  bears  considerable  reseniblan 
varieties  of  mesotype.  It  forms  1 
in  the  Soulliern/ryrol,  and  at  Mi 


'face  generally  dull ;  opake;  lus- 
fragmenls  placed  in  muriatic 
led  into  a  jelly  1  yields  easily 
:xposed  to  the  action  of  the 

ice  to  certain  fibrous  radiRled 
large  masses  on  Monte  fialdo 
a  the  Fassa-ihal. 


Scbibuil,  W.    CtiitntiC!.  H.    BhoinbnhiidrBl  Zeohu,  J.    RliDinhiiliedn]  KbddIiou 
Spor,  M.     ViilciiQuiiliwbuh^aiut,  O 

Combinationof  silica,  alumina, lime,  and  water,  with  alittle 
Boda  and  potash. 
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Aeadialite.*  Aeadialite.f  Acadialite.^  Acadialite.) 

Biliea 53-02 51*46 5-2-40 SMO 

Alamina 17-88 17-65 13*40 lo-S7 

Linne 4-34 8-91 11*60 6*58 

Potash 3*03 0*17 0-00 /   «  ia 

8oda 4*07 1-09 0*00 (  ^  "* 

Parozideofiron  0*00 0*85 3*40 0*00 

Water 18*30 19*66 31*60 30*28 


99*60  A.  A.  Hayes.  99*79  Hoffman.   100*40  Thomeon.    99^  A.A.  Hayes. 

The  formula  which  has  been  given  by  Arfwedson  and  Con* 
nell  to  express  the  constitution  of  chabasie,  and  which  we  ob- 
tain from  the  first  seven  analyses  before  stated,  is,  3AlSH-(Cal, 
N,  K,)SH-6Aq.  In  the  second  analysis  of  the  chabasie  from 
Nova  Scotia,  by  Hoffman,  there  was  found  an  excess  of  silica, 
which  excluded  it  from  the  common  formula,  while  in  other 
respects  it  conformed  to  it.  This  induced  Hoffman  to  regard 
it  as  distinct  from  chabasie. ||  Subsequent  examinations  have 
proved  this  excess  to  be  constant,  and  instead  of  bisilicate  of 
lime  and  alkalies,  as  associated  in  common  chabasie,  we  now 
have  a  tersilicate  of  these  bases.  In  the  specimens  of  Acadia- 
lite  from  different  localities  in  Nova  Scotia,  the  potash  and 
soda  replace  variable  proportions  of  the  lime ;  but  in  the  speci- 
men analyzed  by  Dr.  Thomson,  there  is  neither  potash  nor 
soda,  and  a  notable  deficiency  in  alumina,  which,  however,  is 
partly  made  up  by  the  oxide  of  iron.  The  formula  for  Aca- 
dialite,'is,  therefore,  thus  stated :  3AISH-(Cal,  N,  K,)SH-6Aq. 
Sp.  Gr.  20  — 21.     H.  =  40  — 45. 

This  mineral  is  found  crystallized  in  the  form  of  an  Obtuse 
rhomboid  of  94^  46'  and  85^  14',  by  measurements  on  the 
planes  of  cleavage  with  the  reflective  goniometer;  it  yields  to 
cleavage  parallel  to  the  planes  of  the  rhomboid,  occasionally 
with  brilliant  surfaces.  Color  white  or  greyish,  sometimes 
pale-red,  brick-red,  and  yellow;  transparent  or  translucent; 
scarcely  hard  enough  to  scratch  glass.  Fracture  uneven; 
brittle.  Lustre  highly  vitreous.  Alone  it  melts  easily  B  B, 
into  a  spongy-like  white  enamel.  Is  easily  soluble  in  muriatic 
acid. 


*  Colorless,  and  nearly  transparent  crystals  from  Swan's  Creek,  Basin  of  Mines,  Nova 
Scotia. 

t  Brick -red  hemitrope  crysUls,  (Sp.  Or.  3*075,)  Par«boro',  Nova  Scotia.  Selected  bf 
Charles  Cramer,  Esq.,  of  St.  Petersburg.    See  PogfendorPs  Annalen  1833,  No.  7. 

t  Yellowish  crystals,  (Sp.  Gr.  3-030),  Partridge  Island,  Nova  Scotia.  See  Lond.  Ediob. 
and  Dub.  Phil.  Mag.,  1843,  vol.  xxii.,  p.  193. 

$  Reddish  brown  crystals,  opposite  Two  Islands,  Nova  Scotia.  The  speciraeni  anal- 
ysed by  Or.  Thomson  and  Mr.  Hayes,  were  selected  for  these  gentlemen  by  the  editor, 
and  the  results  of  the  latter  were  not  made  public  until  they  appeared  in  this  work. 

II  See  his  paper  in  vol.  zxx.,  p.  366,  of  the  American  Journal  of  Scienee,  eopied  fto« 
PoggendorTs  Annalen. 


Chabaaie  ia  met  with  in  the  fiseiireH  or  caviiiei  of  some  ba- 
aal tic  rocks,  or  within  geodea  of  quarizor  agate,  which  nre  dis- 
aeminaied  in  those  rocks.  It  is  thus  found  in  large  and  werj 
beautiful  crystals  in  ihe  amygdaloids  of  Faroe,  Iceland,  and 
Greenland,  oflen  associated  with  stilbite  and  green  earth. 
Splendid  specimens  occur  in  a  kind  of  greenstone  rock  (the 
grausUin  of  Werner)  at  Aussig  in  Bohemia.  Smaller  but 
more  transparent  varieties  are  met  with  in  the  basalt  of  the 
Giant'a  Causeway ;  disposed  on  trap  and  accompanying  stil- 
bite at  Kilmalcolm  in  Renfrewshire,  where  they  are  sometimes 
of  a  reddish  color;  in  the  isle  of  Skye,  and  elsewhere  in  the 
west  of  Scotland  ;  also  at  Guslafsberg  in  Sweden  ;  in  the  agate 
balls  ofOberslein  in  Deuxponls;  and  at  Husavic  in  Iceland, 
in  small  transparent  crystals  tilling  the  cavities  of  the  fossil 
Tenus  Islandica.     It  does  not  occur  massive. 

The  trap  rocks  of  the  United  States  have  furnished  several 
localities  of  this  mineral,  as  at  Deertield,  Mass.,  Farmington 
■od  Cheshire,  Conn.,  where  it  is  accompanied  by  prehnile. 
But  the  crystals  are  inferior  in  beauty  and  size  to  those  from 
foreign  localities,  and  tliey  rarely  present  any  modifications. 
The  finest  have  been  obtained  at  Bergen,  N.  J.,  where  tbey 
8re  associated  with  apophyllile,  slilbile  and  calc-spar,  .At 
Chester,  Mass.,  and  Hadlym,  Conn.,  it  occurs  in  mica  elate. 
At  West  Farms,  West  Chester  County,  N.  Y.,  and  at  Harlem, 
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near  New  York  city,  it  is  associated  with  stilbite  and  Heu 
landite.  At  the  latter  place  its  color  is  yellow  or  brownish- 
red.  Crystals  having  the  same  color  have  also  been  found  at 
Stonington,  and  others  of  a  yellowish-white  color  at  North 
Killingworth,  Conn.,  in  primitive  rock,  by  Prof.  Shepard. 
The  sieuite  of  Charlestown,  Mass.,  has  also  furnished  many 
very  good  specimens  of  the  colorless  variety. 

Acadia  LITE.  This  variety  of  chabasie,  if  such  it  is  to  be 
considered,  is  found  in  the  trap  rocks  of  Nova  Scotia.    The 

grincipal  locality  is  on  the  northern  shore  of  the  Basin  of 
lines.  The  crystals  are  of  variable  color,  but  usually  wine- 
yellow,  or  flesh  red,  and  present  highly  polished  faces  some- 
times more  than  an  inch  in  length.  They  are  more  or  less 
modified  on  their  superior  edges,  and  lateral  solid  angles,  by 
single  planes,  and  not  un frequently  united  in  hemitropes. 
Fig.  2  is  one  of  the  commonest  secondary  forms  of  this  mine- 
ral from  Nova  Scotia.  Sometimes  the  solid  angles  alone  are 
replaced,  as  are  also  very  rarely  the  terminal  edges,  as  in  fig.  3.* 
Faces  of  the  primary  planes  much  curved  and  striated,  so  as 
to  prevent  the  accurate  use  of  the  goniometer.  But  accord- 
ing to  Prof  G.  Rose,  the  acadialite  offers  no  variation  in  its 
angles  compared  with  common  chabasie.  Tamnan  had  sup- 
posed it  probable  that  the  variations  in  the  angles  of  chabasie^ 
as  given  by  different  authors,  were  owing  to  changes  in  the 
chemical  composition  of  the  mineral.  The  result  by  Prof.  O. 
Rose,  seems  to  show  that  this  is  not  the  case  to  any  apprecia- 
ble extent,  even  where  there  is  the  greatest  difference  in  com- 
position.! 

CAPORCIANITE. 

• 

This  substance  was  first  observed  by  Dr.  Paolo  Savi  at  Car 
porciani,  in  the  valley  of  the  Cscino,  where  it  occurs  in  a 
copper  mine,  and  has  been  described  by  him  in  his  Memorie 
per  servire  alio  studio  deUa  costUuzione  jisica  deUa  Toscana. 
It  evidently  belongs  to  the  class  of  zeolites,  and  it  conducts 
itself  perfectly  similar  to  the  other  zeolites  in  so  far  as  its  firia- 
bility  and  relation  to  fluxes  are  concerned ;  but,  according  to 
Dr.  Anderson,  who  has  examined  and  analyzed  this  mineral^ 
it  differs  from  them  in  this  much,  that,  previous  to  melting,  it 
— 

*  I  girt  thii  fifvre  on  the  tathority  of  Dr.  Ttarato,  of  BorHa,  fer  I  Imto  neror  Mta  a 
ajnud  ftom  Nova  Scotia,  which  exactly  repreaenta  thia  BBodilloatioD.    (Am.  Ed.] 

t  Bee  the  valuable  *'  Monograph  oo  Chabaiia.*'  by  Dr.  Tamnao  of  Berlin,  in  wbieh 
he  haa  a iren  figures  of  all  the  oecorrinf  forma  of  thia  ailneral,  and  atatied  ita  BMat  iai* 
portent  localities.    [Am.  Eo.] 

t  Tkaaa.  of  the  Roy.  Boo.  oCEdiabw,  voL  zv.,  pift  9^  pb  SS» 
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■vellB  oDt  only  to  a  very  inconsiderable  degree ;  for  it  melts 
almost  at  the  sftine  instant  that  the  suelling  maairesla  itself. 
Its  analysis  yielded  the  following  results  : 


The  monatomic  bases  being  expressed  by  r,  Dr  Aaiertoa, 
from  the  contained  oxygen,  determined  the  formula  thus, 
(r,  Al,  S,  and  Aq,  being  to  each  oilier  as  i:3:e:3)  — 
rSM-3AIS'+3Aq.  Rammelsberg  has  given  a  somewhat  dif- 
ferent formula. 

Caporcianite  thus  stands  chemically  in  near  relation  with  an- 
alcime,  chabasie,  and  Levyne,  from  which  ii  is  separated  merely 
bj  the  diiference  in  the  quantity  of  water  which  it  contains. 
They  alt  consist  of  a  bisilicale  of  the  [irst  as  well  as  of  the  sec- 
ond terra ;  and  the  quantity  of  oxygen  in  the  alumina  is  in  all 
of  them  three  times  that  contained  in  ihe  monatomic  basis. 

It  occurs  in  masses  composed  of  crooked  fibres  of  a  greyish 
red  color,  but  the  cry^tallo^raphical,  as  well  as  the  ordinary 
physical  characters  of  this  mineral,  have  not  been  given  in 
the  Bingle  notice  which  the  editor  baa  seen  of  it,  and  he  has 
not  been  able  to  obtain  the  work  here  referred  lo,  in  which, 
it  is  presumed,  they  are  staled  at  length. 

PHAKOLITE. 
This  mineral  occurs  in  small  crystals  in  the  Bohemian  Mit- 
telgebirge,  and  has  been  usually  supposed  to  be  nearly  allied 
to  chabasie,  having  for  lis  primary  form  a  Rhomboid  differing 
but  a  few  minutes  in  its  angles  compared  with  that  of  chaha- 
sie ;  one  being  94',  and  the  other  94°  24',  according  to  Brei- 
ihaupt,  who  supposes  the  phakolite  to  be  a  distinct  species. 
Tamnau  has  referred  its  lo  three  figures  in  his  Monograph  on 
chabasie,  which  perfectly  represent  the  forma  of  phakolite,  and 
he  seems  to  have  no  hesitation  in  classing  it  with  chabasie.  lu 
its  characters,  B  B,  and  its  physical  relations  generally,  there 
ia  also  a  close  resemblance  between  the  two  minerals.  But 
in  opposition  to  this  view,  we  are  now  presented  with  an  anal- 
ysis of  the  mineral  by  Dr.  Anderson  of  Edinburgh,  and  also 
by  M.  Rammelsberg,*  showing  a  very  marked  disagreement 
in  their  chemical  constitution.  They  have  given  the  follow- 
'og  results : 

•Tnu.DrUi*RoT.S«.DrE>tinb..  ml.  ».,  part  3,  p.  333.  KiiniiialilMic'i  Biadolli- 
iAhIi  if  cIkbIhIUi  Tlwili  <lei  Hlii«nl»gla,  (Pint  Sapplcmeni},  p.  I  IS.  
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«id.ofin». 0-431 i"™ 

Poda lt«l     M6 

Lbme- 13-304 (,  lO-tf 

Mi(iin» 0-l«f- (W» 

Fotub 1-3UJ     !■» 

Wmui n-Bie=»M«a.  AiHifiwi.  i»40KinKio.Ru»*iib«i. 

The  minerHlogical  formula  obtained  from  these  numbera 
bj  caJculating  the  quantities  of  oxygen,  is  thus  stated  by  Dr. 
Anderson,  (r  expressing  the  monatomic  bases,  Cal,  Mg,  K,  N), 
rSH^AlS+3Aq. 

It  appears  then,  that,  unlike  chabasie,  phakolite  belongs  to 
that  class  of  hydrous  trappean  minerals,  which  consist  of  ster- 
Btlicate  in  the  first  term,  as  here  expressed,  and  in  the  second 
of  a  simple  silicate  of  the  base  along  with  water.  It  thus  bears 
■  much  nearer  resemblance  to  mesotype  and  mesolite,  though 
Done  in  crystalline  form.  This  mineral,  according  to  Vt. 
Thomson,  has  lately  been  found  in  Ireland. 

Rammelsberg,  from  his  own  analysis,  is  disposed  to  regard 
this  mineral  as  a  mixture  of  Acadialite  and  scolezite  with  an 
additional  atom  of  water.  (See  First  Supplement  to  bis 
Handworterhuch,  p.  1 13. 

LEVYNE. 

HMnlTiwai  KoiplKins  Spsr,  M.     L«T;nn,  BrtatUr,  (Eiini.  Jtmr.  4  SA,  ii.,  331.) 

C>«uli,(/»i^r.  339.)     Vul<:mnuiL«j>nui,D. 

Combination  of  silica,  alumina,  lime,  and  water,  with  a  littl« 
floda  and  potash. 


s-7a 

OilS^onnuicaiioi 

—  J;JT 

The  formula  indicating  the  composition  of  this  from  the 
last  analysis,  as  stated  by  Connell  is,  S[Cal,  N,K)+3AI9>+ 
5Aq.  It  thus  differs  from  chabasie  in  containing  one  atom 
less  of  silica,  and  one  atom  less  of  water;  and  from  Acadialite 
in  containing  two  atoms  less  of  silica. 

Sp.Gr.  2198  — 2-2.     H.  =  40. 

Primary  form  a  Rhomboid  of  79°  29".  The  color  of  this 
species  is  white,  or  milk  white.  Semi-transparent ;  lustre  ri- 
treoiis ;  streak  white ;  clea?age  indistinct,  parallel  to  the  faces 
lof  the  primary;  fracture  imperfect  coochoidal ;  brittle. 


Upon  charcoal  it  laltimesces,  and  with  salt  of  phosphorus 
yields  a  transparent  globule,  which  contains  a  skeleton  of  sil- 
ica, and  becomes  opake  on  cooling.  In  the  glass  lube  it  gi^es 
ofi*  a  considerable  quantity  of  water,  whitens,  and  becomes 
opake;  but  it  is  not  soluble  in  acids,  nor  does  it  gelatinize 
with  them. 

Sir  David  Brewster  subjected  this  mineral  to  optical  exami- 
nation, and  named  it  in  compliment  to  Mr.  Levy,  who  had 
previously  examined  its  crystallographic  properiifs.  He  baa 
shown  its  character  in  this  respect  to  be  differeni  from  chaba- 
■ie,  thus  aHbrding  with  the  crystallographical  differences  ob- 
aerved  by  Haidinger,  evidence  of  its  distinct  nature  compared 
with  chabasie.  This  evidence  is  now  confirmed  by  the  analy- 
sis of  Connell.*  It  occurs  disposed  in  cavities  of  trap,  asso- 
ciated with  Bcicular  and  radiated  mesotype,  at  the  Little  Deer- 
Eark  of  Glenarm,  county  Antrim ;  also  at  Skagaatrand  in 
celand;  at  Dalsnypen  in  Faroe;  Godhnven  in  Disco  Island, 
Greenland;  in  the  Vioenline;  and,  ihougli  rarely,  in  large 
reddish  colored  opake  crystals  at  Hariiield  Moss  in  Renfrew- 
shire.    Mr.  Connell  has  also  found  it  in  the  Isle  of  Skye. 


uliDe.M. 


TOURMALINE. 

Totumiliii, W.   Srhnrl.lli.   RhomlnidilToanniilini.J.   Bhombol 
Aphriilm,    Kubcllni.    lodicDliu.    TuiniJiu  iJinmlxil 

Combination  of  silica,  alumina,  oxide  of  iron,  and  lime, 
with  small  proportions  of  magnesia,  potash,  soda  and  boracic 

Bluet,  t  Brtm.  Black.  Blaik.  Srtan. 
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The  composition  of  this  mineral,  u  comprising  the  black, 
green,  brown,  red,  and  blue  varieties,  differs  bo  much,  that 
chemists  have  not  attempted  to  express  it  by  a  formula.  Bc^ 
racic  acid  is  contained  in  all  these  varieties,  and  lithia  in 
rubellite. 

Sp.  Gr.  30— 3-2.    H.  =  70  — 7-5. 

Il  occurs  both  in  semi-crystalline  prisms  ofirregolar  form 
snd  deeply  striated  on  the  surface,  and  in  prisms  of  six  or 
more  sides,  variously  terminated,  the  two  terminations  being 
generally  dissimilar.  Sometimes  these  prisms  are  extremely 
short  and  thick,  and  at  others  are  acicular  or  even  capillary. 
Its  color  ia  usually  black,  dark-green,  or  brown ;  the  latter  be- 
ing generally  translucent  in  one  direction  and  opake  in  the 
other,  [he  black  altogether  opake;  externally  the  crystals  are 
splendent.  The  primary  form  is  considered  to  be  an  Obtuse 
rhomboid  of  133°  50',  and  46°  10*.  Cleavage  and  fracture 
uneven  and  imperfect.  It  ia  not  so  hard  as  quartz.  One  of 
its  remarkable  characters  is,  that  it  becomes  electric  when 
heated;  the  termination  which  presented  the  greatest  number 
of  planes,  was  supposed  by  Haiiy  to  exhibit  in  all  cases  the 
positive  or  vitreous  electricity,  while  that  which  consisted  of  the 
smaller  number,  indicated  the  negative  or  resinous — an  infer- 
ence, however,  which  more  recent  experiments  have  proved 
not  to  be  uniformly  true.*  B  B,  the  black  tourmaline  of  Bovey 
intuDicaccs,  and  becomes  a  black  scoriaceous  mass ;  with  boiaz 
it  fuses  into  a  transparent  glass.  Fused  with  a  mixture  of 
fluor  spar  and  bisulphate  of  potash,  it  communicates  to  the 
flame  a  transient  green  color.t 


Fip.  I  represents  (he  primary  rhomboiil.  of  which  ihe  Bumnill  ii  re- 
placfcl  by  >  triangular  pUne  in  6g,  2,  as  well  as  each  lateral  solid  in|le, 
by  planes  nhich  Torm  the  ordiaary  eix-Bicleil  prbiu  of  this  luineril ;  the 
eJges  of  the  priam  are  moditied  in  Gg  3. 


joTfhlDertli,  htT«  ktel;  beta  iairflitini«d  hj 
orUnI  r«iu11i  hmn  bum  ObUinfii  bj  him,  tl- 
irkiUs  law  o(  Bacqatnl,  thU  tht  iniciuiir  at 
I  apfled  of  CDolint  bu  twcunri  cooipuvtiTttf 
ni  4  crytul  oriaunnkliiK  pr«t*at«l  on  eoolia^ 


fhtn  lh<  mlidl  Sni 
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Tourmaline  is  confined  to  primitive  rocks,  such  as  gneiss, 
granite,  mica-schisie,  &.C.,  and  to  the  veins  which  Irarerse 
these  rocks.  The  largest  and  most  striking  black  crystals  oc- 
cur in  Greenland;  at  Horlberg  near  Bodenmais  in  Bavaria; 
at  Karinbricka  in  Sweden.;  and  near  Bovey  in  Devoushire, 
coating  the  cavilies  of  red  granite  and  associated  with  apatite; 
small  brilliani  black  crystals,  having  much  the  aspect  or  tin  ore, 
are  met  with  imbedded  in  white  quartz  in  Norway,  at  St.  Just 
ill  Cornwall,  and  in  decoinpoaed  felspar  at  Andreasberg  in  the 
ilarlz  i  these  are  known  as  Aphrhiu.'  Large  curved  crystal- 
line prisms  occur  in  granite  at  Portsoy  in  Banffshire;  also  in 
Norway,  Sahzburg,  the  Tyrol,  and  Sa;iony, —  the  name  Sehorl, 
which  is  applied  to  this  variety,  being  derived  from  the  village 
ofSchorlan  in  ihe  laller  country. 

Tourmaline  is  also  met  with  in  pale  yellowish-brown  crys- 
tals imbedded  in  talc  at  Windisch  Kappel  in  Carinlbia;  in 
pale-green  translucent  crystals  in  dolomite  at  St.  Gothard  ;  of 
a  dark  pistachio-green  color  in  Brazil ;  and  nearly  pure  white 
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in  Siberia  and  Switzerland.  In  Elba  the  crystals,  when  trans- 
parent, frequently  exhibit  parallel  zones  of  distinctly  different 
colors,  being  red  at  the  two  extremes,  and  dark-blue  in  the 
centre,  or  partly  grass-green  and  partly  azure-blue,  Slc,  Tour- 
maline possesses  the  singular  property  of  exhibiting  difierent 
colors  according  as  it  is  viewed  parallel  or  perpendicular  to 
the  axis  of  its  crystals,  and  almost  invariably  is  less  transpa- 
rent in  the  first  of  these  directions  than  in  the  last. 

In  the  United  States,  a  rare  clove-brown  tourmaline  occurs 
in  talcose  slate  at  Or  ford,  N.  H.,  crystallized  specimens  of 
which  are  more  than  two  inches  in  diameter  and  six  inches  in 
length,  sometimes  with  perfect  terminations.  Also  a  radiated 
variety  of  the  same  color  is  abundant  at  this  locality.  Its 
analysis  by  Dr.  Jackson  is  given  at  the  beginning  of  this  arti- 
cle. The  common  black  variety  has  numerous  localities,  a 
few  only  of  which  will  be  named,  as  at  Richmond  and  Lyme, 
N.  H.,  in  white  quartz  and  talcose  slate,  the  crystals  being 
regularly  terminated ;  at  Paris  and  Brunswick,  Me.,  Monroe 
and  Haddam,  Conn.,  Greenfield,  N.  Y.,  and  Chester,  Dela- 
ware County,  Penn.,  —  where  the  crystals  possess  highly  pol- 
ished surfaces,  and  are  of  considerable  magnitude.  Two  of 
these  crystals  are  shown  on  the  opposite  page ;  for  others 
consult  the  treatises  by  Dana,  Shepard  and  Beck.  The  red 
and  green  varieties  have  been  found  at  Paris,  Me.,  and 
Chesterfield  and  Goshen,  Mass.  Specimens  from  the  former 
place  are  celebrated  for  their  gem-like  purity  —  the  outer 
portion  oflen  consisting  of  a  deep  green  tourmaline  enclos- 
ing a  transparent  rubellite,  some  of  the  crystals  being  two 
inches  in  length,  and  an  inch  in  diameter.  Specimens  from 
Chesterfield  are  similarly  united,  but  they  are  small  and  ex- 
ceedingly brittle.  They  penetrate  a  smoky  quartz,  and  are 
accompanied  by  Cleavelandite,  in  a  vein  of  granite  traversing 
gneiss.  The  blue  variety  (indicoUte)  occurs  in  the  greatest 
perfection  at  Goshen ;  less  beautiful  at  Paris.  A  cinnamon- 
brown  variety  occurs  at  Gouverneur,  N.  Y.,  in  crystals  which 
are  highly  modified ;  also  at  Newton,  N.  J.,  and  Carlisle,  Mass. 

1.  Indicolite.  Tourmaline  d'Uto.  Blue  tourmaline  con- 
taining more  oxide  of  iron  than  oxide  of  manganese.  Silica 
40*30,  alumina  40  50,  boracic  acid  1*10,  oxide  of  iron  4*85, 
oxide  of  manganese  1*50,  Lithia  4*30,  water  3*60.  —  Arfwed' 
son.  In  crystals  of  an  indeterminate  form  and  presenting  an 
indigo-blue  color  (hence  its  name).  Alone  BB  it  whitens, 
intumesces  slightly,  and  becomes  scoriaceous  on  the  surface, 
but  does  not  melt.  With  borax  it  fuses  with  effervescence, 
but  more  difficultly  than  rubellite. 
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Its  principal  locality  is  the  iron  mine  of  the  island  of  Uton 
r  Stockholm,  where  it  occurs  dis&eniinated  in  a  gangue  of 
quartz,  steatite,  and  felspar. 

2.  Gbeen  Tourmalins.     This  variety  from  Brazil,  aod  a 
■pecimen  from  Chesterfield,  Mass.,  yielded  the  fullowing : 

BnilL                      CbHlHtaliL 
Sllt« KKIO. »M 

AiumiM JX-te.. »ei 

UlUnudriiiufc 3-38 tHM 

PruUMiiilt ori'mn. SdwV.'."!.""'!!!!"  7-*3  

Pf«lsililg  oTinunaag.  9- 14 SM  j^^^^H 

B<H«icuid 1-59 a-ea  ^^^^M 

VBluilamUMt 1-5S J-ga  ^^^^^H 

07-09  Oiratlio.  n-ST  Onelii:  ^^^^1 

3.  RnBELUTB.    Siberlle.    Tourmaline  Apyre,  H.    ApyrnS^^ 
Tourmaline  rouge.      Tourmaline  conlaining  more  oxide  of 
maugaiiese  than  oxide  of  iron.     Sp.  Gr.  3  05!). 

Bil>» «-13 »3T 

Alumina SMS ^-OO 

Bgnoiiieid 5-74.. 4-18 


The  rubellite  presents  various  shades  of  red,  from  a  slight 
tinge  to  a  fine  pink,  and  sometimes  a  violet  color.  Its  crys* 
tals  are  rarely  distinct,  being  commonly  closely  aggregated. 
Alone  on  charcoal,  B  B,  it  (urns  milk-white,  intumesces,  splits, 
Titrifies  on  the  edges,  but  does  not  fuse;  with  borax  it  forms 
a  transparent  glass;  on  platina,  with  soda,  it  exhibits  to  an 
intense  degree  the  green  color  indicative  of  manganese.  It 
occurs  imbedded  in  IJthomarge  near  Ekatlierjneburg  in  Sibe- 
ria: and  accompanying  lepidolite  at  Rozena  in  Moravia. 
Some  of  the  Siberian  specimens  exhibit  internally  a  brown  or 
blue  color,  surrounded  with  carmine-red  or  some  other  lighter 
tinge,  or  internally  a  red  hue  bordered  with  pislachio-green. 

EDINCTOMTE. 

Hemi-pTnin[dil  Fsldipii,  BtHmgtr.'    Vulcanus  homlquidrntiu,  D. 

According  to  Turner,  it  contains  silica  3509,  alur 
lime  12-68,  water  1 
per  cent,  of  alkali. 

").  Gr.  27— 2-75. 


I,  as  he  Buppose.i,  about  10  or  12 
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n  00  n  over  the  tammit  •  .  129^    9f 
P  on  P  oTor  n  and  n  •  .  .  •    98    41 


Occurs  in  small  extremely  distinct  greyish-white  translacent 
crystals,  whose  primary  form,  according  to  Hadinger,  is  a 
Right  square  prism.  The  secondary  form  under  which  it  oc- 
curs is  a  hemihedral  crystal,  the  upper  and  lower  basal  edges 
of  the  same  lateral  face  being  difierently  modified.  Lustre 
ritreous;  streak  white;  brittle.  Cleavage  perfect  parallel  to 
the  lateral  planes.  B  B  it  fuses  into  a  colorless  mass,  though 
a  pretty  strong  heat  is  necessary  for  that  purpose.  It  yields 
water  when  exposed  to  high  temperatures,  and  becomes  at  the 
same  time  opake  and  white. 

Edingtonite  was  remarked  by  Haidinger  on  a  specimen  of 
Thomsonite  from  Dunbartonshire,  in  the  collection  of  Mr. 
Edington  of  Glasgow.  Its  peculiar  crystalline  form,  specific 
gravity,  and  hardness,  are  sufficiently  characteristic,  although 
from  its  extreme  scarcity  a  satisfactory  analysis  has  not  yet 
been  made. 


KROKYDOLITE.* 
Krokydolite,  JfoiuMUM.    Blaa  EiMutoia,  ^l^roCA.    Sidenu  ftbrorai,  D. 

Of  this  there  are  two  varieties ;  one  like  asbestus,  the  other 
fibrous ;  neither  being  in  distinct  crystals. 

JMnhu,  FUrotu, 

CoDUinsSoda 7*03 7*U 

Silica 50*61 51-64 

Protoxide  of  iron 33*88 34*38 

OzidA  of  oMOganeM.....  0*17 0*09 

Mafnuiia. S*3B 9*68 

Water.. 5*58 4*01 

Lime (H)9 CH» 

99  81  Stromeyer.         89*65  Stromeyer. 

Sp.  Gr.  3-2  —  3-39.  H.  above  40. 
Color  lavender-  or  indigo-blue ;  streak  lavender-blue  or  leek- 
green.  Occurs  in  fibrous  masses  which  are  flexible  and 
elastic  like  asbestus,  and  compact ;  opake ;  lustre  silky ;  not 
magnetic ;  not  affected  by  water  or  acids.  It  resembles  asbes- 
tus; but  is  distinguished  from  it  by  the  melting  of  its  fibres 

•  From  XffOKVQt  like  wool,  ob  teeount  of  its  dlrieibUity  into  mhwto  thiMdk 


r 
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held  in  ihe  flame  or  a  spirit  lamp.  The  mineral  itaelf 
mells  before  a  strong  red  hent  into  a  black  opake  magnetic 
globule.  With  borax  U  forms  easily  a  transparent  greeo- 
colored  ginss. 

Its  locality  is  the  Orange  River  in  Soulhera  Africa-    It  was 
first  described  by  Ilaussmiu  and  Stromeyer  iu  1830. 


ACHMITE." 


Combination  of  soda, 


Formula :  SFS'+NS^.     The  analysis  by  Lehunt,  gitea  only 
two  atoms  bisilicate  of  iron. 

Sp.  Gr.  35.  H  —GO  — 65. 
Primary  form  an  Oblique  rhombic  prism  of  PC"  57',  and 
93°  3'.  Opake;  when  in  thin  rragmeiiis  Iransliiceni,  and  ex- 
hibiting a  yellowish-brown  tint;  lustre  riireotis;  streak  pale 
S'ellowish-grey;  cleavage  distinct  parallel  to  M,  less  bo  paral- 
el  to  r,  I,  and  s ;  fracture  imperfect  conchoidal ;  surface  of  r 
irregularly  striated  longitudinally. 


MonMoverr 86"  W 

»  on  1 )I9    SO 

edge  between  »  and  i  ID  [   ,^       - 

the  face  r J   "*       " 

Ibe  ingle  abc 28    19 


Frequently  macled  parallel  lo  r.  Alone,  B  B,  achmile  fuses 
readily  into  a  brilliant  black  globule  ;  with  borax  forms  a  glass 
colored  by  iron;  and  when  reduced  to  powder  is  acted  upon 
by  the  sulphuric  and  murinlic  acids. 

This  is  a  rare  mineral,  its  only  known  locality  being  Run- 


a*ftij,  apnnli  &i}u  Uie  form  dT lit  crjiuii. 
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demjrr,  near  Kongsberg,  in  Norway.  It  there  occurs  in  crys- 
tals sometimes  a  foot  long,  imbedded  in  granite,  which,  how- 
erer,  from  their  frangibility,  are  not  easily  disengaged  entire. 
It  was  described  by  Stromeyer  and  analyzed  by  fierzelius  in 
1821. 


CUMMINGTONITE, 
J)t»  71—Jim.    {^Ofi»iiM»^  ^c,  L,  p.  498.)    Aofitni  leopifbiinis,  0. 

Cootaint  Soda 8*44 

Silica 56-54 

Protoxide  of  Iron SI  •€7 

Protoxide  of  manfaoeM..  7*80 
Loaafhjm  beat 3*18 

97*63  liair. 

Formula  by  Dr.  Thomson  :  3FS  +NS3+MnS3+l  JAq. 

Sp.  Gr.  3  20.     H.  =  2-75. 

This  mineral  occurs  in  fine  needles,  forming  tufls  of  crys- 
tals, which  diverge  slightly  from  one  another.  According  to 
Shepard  it  offers  a  cleavage  parallel  to  an  oblique  rhombic 
prism.  Color  greyish- white.  Lustre  silky.  Opake  or  trans- 
lucent only  on  the  edges.  Alone  it  does  not  melt  B  B ;  with 
soda  it  effervesces  and  fuses  into  a  dark  colored  globule ;  and 
with  borax  forms  a  black  glass,  indicating  the  presence  of 
much  iron  and  manganese.  It  is  found  at  Cummington  and 
Plainfield,  in  Massachusetts,  in  mica  slate  associated  with  gar- 
nets.    By  most  mineralogists  it  is  united  with  epidote. 

CHLOROPHJSITE.* 
Dr.  HaeCaUoch.    (  WaUm,  ItHu  if  Scotland,  i.,  p.  504.) 

This  mineral,  when  newly  broken,  is  of  a  green  color, 
varying  from  the  fine  transparent  yellow-green  of  olivin,  which 
it  sometimes  resembles,  to  the  dull  muddy  green  of  steatite,  to 
which  it  then  bears  an  equal  similitude.  After  a  few  hours' 
exposure  it  turns  darker,  and  shortly  becomes  black.  The 
fracture  is  generally  conchoidal.  It  is  so  sofl  as  to  be 
scratched  by  a  quill,  and  is  brittle.  Specific  gravity  2'020. 
B  B  it  remains  unchanged,  neither  cracking  nor  sensibly  alter- 
ing its  color  nor  translucency.  Consists  principally  of  silica 
and  iron,  with  a  little  alumina,  and  probably  an  alkali. 

It  is  found  imbedded  in  the  amygdaloid  of  Scuirmore  in  the 
Isle  of  Rum,  the  base  being  either  a  basalt  or  a  black  indura- 
ted clay-stone.  It  also  occurs  in  Fifeshire,  in  Iceland,  and  in 
the  United  States,  at  Gill,  Mass.,  and  at  Southbury,  Conn. 

*  Chloroph«ite,  from  the  Greek,  in  allntion  to  iti  appmriof  of  a  grven  eolor  (whta 
newlj  brokeD.) 
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The  nodules  are  generaily  round,  and  vary  from  the  size  of 
a  radiah  seed  to  thai  of  a  pea  and  upwards;  sonielimes  the; 
are  hollow. 


LEHLNTITE.- 

Compacl  xeofiW,  Tki^tsim.     [OiiUiici,  (r.,  L,  p.  338.) 

Dr.  Thomson  has  given  this  name  to  a  species  of  zeolite 
which  occurs  at  Cilen  Arm,  a  precipice  on  the  east  coast  of 
the  counly  of  Antrim,  in  an  amygdaloidal  rock.  Its  constitu- 
ents, by  the  analysia  of  Dr.  R.  D,  Thomaon,  are: 


If  we  allow  for  a  small  deficiency  of  silica,  the  constitution 
of  Lehunlite  is  three  atoms  bisilicate  of  alumina,  one  atom 
bisilicale  of  soda  and  lime,  and  three  atoms  water.  Formula: 
3AlS*+(  |N+iC  al  )S2+3  A  q. 

Sp.Gr.  1953.     n.  =  3-75. 

Color  flesh-red.  Appears  to  the  naked  eye  like  a  lump  of 
sugar.  Under  the  microscope  it  appears  to  be  composed  of 
minute  scales.  The  mass,  when  broken  in  two  exhibits  the 
appearance  of  five  distinct  layers,  three  of  tliem  flesh-red,  and 
two  of  them  white  lines  separating  the  flesh-red  portion  into 
three  portions.  Or  it  may  be  described  as  a  flesh-red  mass, 
with  two  parallel  while  lines  near  the  centre.  Translucent  on 
the  edges.  B  B  fuses  into  a  while  enamel.  With  carbonate 
of  soda  it  melts  easily  into  a  white  enamel.  With  borax  or 
biphosphate  of  soda  it  forms  a  transparent  bead  with  a  silica 
Bkeielon,  which  becomes  opake  on  cooling. 

EUDYALITE.) 

Bnitiljrt,  SbnwTir.  Eiidia1;te.   (Jgne»i'>.Vu.,iK321.)  Ca/bDBcnluiihDmtxifaisltiu.n. 

Composed  of  silica,  soda,  zirconia,  lime,  the  oxides  of  iron 
and  manganese,  muriatic  acid,  and  water. 

Siliu' J»n 53-33 

Bodi la-W IMS 

Ziteonii 1IH> Ilia 

Linn- lo-n B-re 

Otidaariian n-«S tn 
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Taking  the  last  analysis,  Beudant  gives  this  formula: 
ZS3+3(N,  Cal,  F)S«. 

Sp.  Gr.  2-89.    H.  =  60— 6-6. 

Eadyalite  occurs  both  massive  and  crystallized,  but  the  crys- 
tals are  generally  small  and  irregular.  The  following  6gure, 
however,  is  taken  from  a  very  perfect  crystal  nearly  an  inch  in 
diameter,  which  was  brought  from  Greenland  by  Gies&ck6. 
And  the  remarkably  6ne  crystal  in  the  possession  of  Bir. 
Brooke  of  London,  having  numerous  secondary  planes,  has 
been  measured  by  Levy,*  who  ascertained  its  primary  form  to 
be  an  Acute  rhomboid  of  73°  ASV,  and  106°  W. 


P  on  P  over  ti  .  .  .  .  106^  20' 

P  on  s 126    IS 

P  on  « 148    10 

P  on  o 112 


Its  color  is  red  or  brownish-red,  and  generally  somewhat 
translucent;  lustre  vitreous,  cleavage  parallel  to  o  very  per- 
fect, less  so  parallel  to  x\  fracture  conchoidal  or  uneven. 
BB,  it  fuses  into  a  leek-green  scoria;  and  when  reduced  to 
powder  loses  its  color,  and  gelatinizes  with  acids.  This  min- 
eral was  distinguished  by  Stromeyer ;  its  locality  is  Kangerdlo- 
arsk  in  West  Greenland,  where  it  occurs  either  accompanying 
Bodalite  aind  hornblende,  or  imbedded  in  compact  white  felspar; 


•  Ediabargh  Joannl,  zii.,  SL 
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CLASS   III. 

ACIDS. 


Of  the  acids  onl;  three  have  been  found  in  the  uncombined 
■tate,  viz.,  sulphuric,  boracic. 


Thia  acid  has  been  found  in  its  natural  state  in  the  caverns 
of  the  volcanic  mountain  Zaccolino,  near  Sienna.  The  coa- 
^etions  are  in  the  form  of  cauliHowers,  depending  from  the 
roofs  of  the  grottoes,  and  adhering  to  sulphate  of  lime.  Prof 
Pictet  mentions  a  cavern  near  Ai\  in  Savoy,  from  the  roof  of 
which  this  acid,  mixed  with  water  and  a  little  sulphate  of  lime, 
is  observed  to  drop.  It  was  also  noticed  by  Dolomieu  in  the 
caverns  of  Etna. 

In  the  United  States  a  remarkable  locality  of  this  acid  ex- 
ists in  the  town  of  Byron,  Cennesee  county,  N.  Y,  It  is  > 
spring  from  which  the  dilute  acid  Hows  in  quantity  sufficient 
to  carry  a  light  grist  mill ;  the  water  at  all  times,  being 
■ufEciently  acid  ,to  give  the  common  teat  with  violets,  and  to 
coagulate  milk.  It  destroys  and  chars  the  vegetable  matter 
with  which  it  comes  in  contact.* 

NATIVE  CORACIC  ACID. 
Siiialina.l.    Pi iinulii;  Bone ie  Acid,  M.    Atidno  Barodeiiin,  D. 

isist   of  boron   3363,   and  oxygen 
1  boron-HJ  atoms  oxygen.     But  they  are  usu- 

onplimigribiiiptinilir  tba  JiM  Pror.  EtMo,  iq  the  Anwi.  Jour. 


altj  mixed  mechanically  with  sereTal  other  Bnbstancee.    Klap- 
roth  fouad  a  specimen  of  sassoUte  to  coiuiat  as  followa. 


l»ttm»tMMA 1040       Suipbiu 


»B7       CUond*  of' is 


8p.  Gr.  1-48. 

Id  loose  scaly  particles,  or  crjatalline  grains  {probably  aix- 
sided  tables),  aometimea  aggregated  in  the  form  of  ciurta. 
Color  grejish  or  yellowish-white.  The  latter  arising  from  ad- 
mixture  with  sulphur.  Lustre  pearly ;  taste  acidulous,  and 
slightly  bitter.  It  fuses  readily  at  the  Same  of  a  candle,  and 
yields  a  transparent  glassy  globule,  which  becomes  opake  on 
cooling  if  there  be  any  gypsum  in  nnion.  When  dissolved  in 
alcohol  it  communicates  to  the  flame  a  fine  green  tint 

It  occurs  in  a  state  of  perfect  parity,  or  mechanically  mixed 
with  a  little  sulphur,  at  the  island  of  Volcano,  one  of  the  Lipaii 
group ;  sometimes  massire  and  in  incrustations  which  present 
a  fibrous  structure;  and  frequently  pulverulent,  and  disposed 
as  a  loose  covering  on  the  surface  of  the  sulphar.  It  is  like- 
wise deposited  by  some  of  the  lagoni  of  Tuscany,  whence 
is  brought  the  principal  part  of  the  boracic  acid  of  commerce. 
It  is  collected  in  water,  and  then  obtained  in  a  solid  otala. 
During  favorable  seasons  from  seven  to  eight  thousand  pounds 
are  thus  obtained  in  one  day.t  The  hot  springs  of  Saaso  a^ 
ford  the  variety  called  Sassoline,  which  is  sometimes  in  stala^ 
tites  of  a  white  color,  and  soraetimes  spotted  with  yellow.  In 
the  Andes  of  Acatana,  South  America,  near  the  volcano  Pnt^ 
na,  boracic  acid  was  found  by  Mr.  Blake,  botb  free  and  in 
combination  with  soda. 

NATTVE  ABSEN0U8  ACID. 

AnanioDi  Aekd.    AeUma  AnanonB,  D. 

Composed,  according  to  Berzelius,  of  arsenic  75*83,  axj- 
gen  SM'18. 
It  has  been  found  accompanying  ores  of  ailver,  lead,  and 


M  Andreasberg  in  the  Harlz,  also  in  Bohemia  and 
Uwigarr.  It  occurs  in  minuie  capilliry  crystals,  or  stellae, 
implanted  tipon  other  ores;  also  in  botryoidal  and  stalactitic 

Sp.  Gr.  3  69.  H.  —  1  5. 
It  has  R  vitreous  or  silky  lustre,  its  color  being  white,  or 
with  a  reddish  or  yellow  tinge.  Transparent  and  opake. 
Taste  astringent  and  sweetish.  B  B,  it  entirely  escapes  in 
white  fumes.  It  is  soluble  in  hot  water.  It  is  probable  that 
its  origin  must  be  ascribed  to  the  decomposition  of  some  of 
the  arsenical  ores. 


CLASS   IV. 
ACIDIFEROUS  EARTHY  MINERALS. 


Under  this  head  are  compreb ended  those  minerals  which 
chiefljf  consist  of  an  earth  combiaed  with  an  acid;  some  of  them 
include  variable  proportions  of  oxides  of  iron,  mansBnese,  Slo., 
which  may  be  considered  onlj  as  iocidental  ingredients. 

SVBSULPBATE  OF  ALUMINA. 
Alnmiiiiu,  J.     WabMeriu,  Uef.     Alunhia  BosHnUkite.     HtUiu.    Tii>nl|ibiu  tt 

AllBiu,  7«HUM. 

Combination  of  snlphuric  acid,  alamina,  and  water. 

Halll.  Maw  Binn.  AqunlL 

Bulplmricuii) M-M fiS-ST ,...J»0 

Wiuii 4fr33 46-JB «■« 

Aluoiai 3MK. »«.. 3CH] 

1»9SStniiMj<r.      M40  IMMDunu 

Its  constitution  ia  one  atom  sulphurio  acid,  three  atoms  alu- 
mina, and  nine  atoms  water. 

Sp.  Gr.  )  009.     H.  =  20. 

In  reniform  masses  and  boiryoidal  concretions,  of  a  white 
or  yellowish- white  color,  occasionally  translucent,  but  more 
frequently  dull  and  opake,  with  an  earthy  fracture ;  it  yields 
to  the  nail,  is  mea^e  to  the  loucli,  and  adheres  to  the  tongue. 
It  fuses  with  difficulty  B  B,  but  dissi'Ires  readily  iu  acids, 
without  eflerrescence.  It  imbibes  water,  but  does  not  In  con- 
sequence fall  Iu  pieces. 

It  occurs  imbedded  in  ferruginous  clay,  which  rests  on  the 
chalk  strata  on  the  coast  near  New  Haven  in  Busses ;  also  at 
Epernay  in  France,  and  in  plastic  clay  at  Halle  on  the  SmI* 
in  Prussia. 


AClDlFEROnS   EARTH?   HINBRALB. 


SULPHATE  OF  ALUMINA. 


99«  Bouuia.  SU-M  ThDOHM. 

The  mineTal  consists  of  one  atom  sulphate  of  alumina,  and 
■is  atoms  of  water.     Formula:  AISI+OAq. 
Sp.  Gr.  1  66.     Very  soft. 

In  crystalline  masses  and  efflorescences.  Color  white,  oc- 
casionally tinged  yellow  when  iropnre ;  translucent;  lustre 
silky  ;  tasle,  and  comportment  B  B,  similar  to  alum. 

Humboldt  observed  this  mineral  in  clay-slate  at  Araya  near 
Cumana;  also  al  Socono,  and  elsewhere  in  South  America. 
It  is  found  in  large  quantities  tn  Bolivia,  and  between  Huasco 
nnd  Coqiiimbo  in  Chili.  Near  Calama  in  Bolivia,  it  forms  a 
lied  from  two  to  four  feet  deep.  —  Blake. 


WAVELLITE-* 


t,  Pudu.    WiTtllii, 


Combination  of  phosphoric  acid,  water,  and  alumina,  with  a 
little  lime,  the  oxides  of  manganese  and  iron,  and  fluoric  acid. 

Dnranhin.         Ambin.  IrIuiiI.  FnibBif. 


Saas  Ben.        BB<e  FdcIh.     ffi'SS  \  tnhoD.  »K  W-tSf 

Formula  as  given  by  Dr.  Thomson  :  3APPh+5Aq. 
Sp.  Gr.  2-337.     H.  —  3 5  —  40. 

Primary  a  Right  rhombic  prism  of  132°  15',  and  57^  45'. 

It  occurs  in  minute  crystals,  which  usually  adhere  together 
and  radiate,  forming  hemispherical  or  globulnr  concretions  from 
a  rery  small  size  to  that  of  an  inch  in  diameter.  The  gene- 
ral form  of  the  crystals  is  that  of  a  rhombic  prism  with  diedral 
terminations,  hut  the  lateral  edges  of  the  prism  are  sometimes 
replaced  J  and  they  are  rarely  eufficiciitly  distinct  to  admit  of 
measurement.     It  cleaves  parallel  to  M  and  k,  with  brilliant 


iibHch  il»  cbimkKlm  Tlwili  dar  ^iiwnlofie,  Ii'.,  aSS. 
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surfaces ;  commonly  translucent,  sometimes  opake,  and  pos- 
sessing a  silky  or  vitreous  lustre ;  color  yellowish-white,  yel- 
low, greyish,  green,  or  bluish ;  occasionally  of  a  dingy  brown, 
owing  to  the  progress  of  decomposition ;  brittle.  It  is  infusi- 
ble, but  under  tli^  blowpipe  becomes  white,  opake,  and  loses 
its  crystalline  form,  giving  a  slight  greenish  tinge  to  the  flame. 
It  is  soluble  in  heated  acid,  without  eflenrescence,  emitting  a 
Tapor  which  sometimes,  (fluoric  acid  not  always  being  present), 
slightly  corrodes  the  glass. 


Vtimary. 


ModM'   ....  1220  IS'* 

a  on  a 107    26 

a  00  g2 122    24 

glonr2    ....  174    46? 

^looX 112    80? 

g2ouh 112    26 


It  was  first  discovered  by  Dr.  Wavel  in  small  veins  and  cavi- 
ties in  argillaceous  schiste,  near  Barnstable,  in  Devonshire ;  it 
has  been  since  found  at  Stenna  Gwyn,  near  St.  Austle  in 
Cornwall,  on  a  decomposing  granite;  in  very  highly  colored 
pistachio-green  masses  at  Clonmel,  and  near  Cork ;  in  white 
stellated  groups  on  red  sandstone  at  Zbirow  and  Benaun  in 
Bohemia ;  on  brown  iron  ore  at  Amberg,  in  Bavaria  (a  varie- 
ty named  by  Fuchs  Lasionite) ;  in  the  Shaint  Isles  of  Scot- 
land ;  in  Greenland  in  small  globular  masses  on  resinite  quartz 
and  anagonite,  of  a  yellowish-grey  and  brownish-red  color.  — 
Levy's  Catalogue,  In  South  America,  it  has  been  found 
near  Villa  Ricca  in  Brazil,  by  Mawe,  and  in  the  mines  of 
Hualgayoe  by  the  celebrated  Humboldt  The  Striegisan  of 
Breithaupt,  from  Striegis  in  Frankenberg,  is  evidently  a  vari- 
ety of  wavellite. 

This  is  an  exceedingly  rare  mineral  in  the  United  States. 
In  the  Reports  of  Prof.  H.  D.  Rogers  on  the  geology  of  Penn- 
sylvania, it  is  mentioned  as  occurring  in  the  slate  quarries  of 
York  county ;  and  Prof.  F.  Hall,  cites  a  locality  in  the  vicinity 
of  Nashville,  Tenn. ;  but  specimens  from  these  places  are  as 
yet  rarely  seen  in  American  cabinets. 

*  In  giving  the  form  of  thii  mineral,  Levy  remarks  that  aatbe  above  meafiiramonla  by 
Phillipe  do  not  agree  perfectly  with  eaeh  other,  and  lead  to  very  complicated  cryitaUo- 
gnphical  signi,  they  ahould  only  be  retarded  as  approximation  which  require  to  be 
rected  by  new  obeerratioaa.    See  hia  0«talofiM,  roL  L,  p.  996.    [Am.  £o.J 
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Combination  o(  phosphoi 


uami- 


CACOXENITE.- 

Brimta'iJmTi.id.rr.l.ies.)    AmhHnliHi 

cid,  waler,  fluoric  scid,  i 
na,  peromde  ot  iron,  silica,  and  a  small  quanlily  of  lime. 

Phosphoric  acid  178G,  alumina  10  01,  silica  890,  peroiide 
of  iron  3G-82,  lime  015,  water  and  fluoric  acid  2595.— 
Steiniutatn.  Beudant  remarks  that  it  ia  difficult  to  arrange 
these  constituents  ao  as  to  deduce  a  formula  for  this  mineral ; 
but  throwing  out  the  lime  and  fluoric  acid,  he  gives  it  thus: 
AlS-|-2FPh+5Aq. 

Sp.  Gr.  338. 

In  extremely  minute  fibrous  crystals,  which  appear  to  be 
irregular  six-sided  prisms  terminated  by  pyramids  of  six  faces, 
generally  disposed  in  diverging  groups  radiating  from  a  pojnl. 
Color  brownish-yellow  of  different  hues;  lustre  silky,  some- 
times adamantine;  adheres  to  the  inngue  ;  has  an  argillaceous 
odor,  and  —  probably  from  an  accidental  admixture  with  some 
saline  substance  —  has  an  astringent  taste.  In  waler  it  partly 
loses  its  lustre  and  becomes  brown  ;  and  when  placed  on  a 
red  coal  it  emits  a  green  phosphoric  light.  B  U,  on  charcoal, 
it  decrepitates  powerfully;  with  borax  is|incompletely  soluble 
into  a  dark  bottle-green  colored  glass;  and  with  soda  fuses 
with  difficulty  into  a  blackish  mass. 

Cacoxenite  occurs  disposed  on  brown  iron  ore  in  the  iron 
mines  of  Hrbeck  r  ' 


deeper  tint,  might  be  readily  mistakei 
found  under  similar  circumstances. 


for  karpholite,  which  it 


AMBLYG0N1TE.I 

Combinaiion  of  phosphoric  acid,  alumina,  and  lithia. 
Phosphoric  acid  54-12,  alumina  3S'9«,  lithia  G92.  — Brr- 


xeliui 


106°  10'  and  73°  50',  which  a 
a  greenish- whiti 


in  Rhombic  prisms  of 
externally,  and  present 
^reen  color.  It  cleaves 
parallel  to  the  sides  of  the  prism  with  brilliant  surfaces;  and 
when  reduced  to  thin  laminic,  it  varies  from  translucent  to 
transparent.  On  charcoal  it  fuses  readily  into  a  clear  gloss, 
which  becomes  opake  on  cooling;  with  borax  it  melts  into  a 
transparent  colorless  glass. 
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It  is  found,  with  tourmaline  and  topaz,  in  granite,  at  Chun- 
d<Hf  near  Feni^  in  Saxony ;  and  at  Arendtl  in  Norway.  It 
wu  first  recf^Qized  u  a  peculiar  species  by  Breilhsapt 

CHILDRENITE. 
tniH    tBnadr'i^Mifitrlf  J<iunal,ri,l  xyi„  p.  vn.]    Flaatliii  Childmii,  a 

A  eompimnd  of  phosphoric  acid,  alumina  and  iron,  Record- 
ing to  Wollaston.     Its  cnmplete  analysis  has  not  been  given. 
H.  =  4  5  —  5  0. 


In  Tcrj  minute  yellow  or  brownish -yellow  crystals,  disposed 
either  sinftly  or  in  cryflialline  coals  on  carbonate  of  iron  or 
qairlz.  Cleavnge  in  pUnps  parallel  to  the  axis;  lustre  fitre- 
OOB,  inclining  lo  resinous;  iranslucent;  streak  while;  frac- 
ture uneven.  The  only  known  locality  of  ibis  mineral  is  tbs 
vicinity  of  Tsvisiock  in  Devonshire;  it  was  distinguished  by 
Levy,  who  named  it  in  compliment  to  Hr.  Children  of  tM 
British  Museum.  —  Allan's  Manual. 

CALAITE. 

OatolM,  Vbcikir.    OdoBlaliri.  Turanoin.    UnelHnbIs  Ann&pw.M.    CtU^mta- 
h\f,atPlimf.    Liinlu  unarphiu,  n. 

ConiiiBts,  according  to  Berzeliua,  of  phosphate  of  alumim 
and  phosphate  of  lime,  silica,  the  oxides  of  iron  uid  copper, 
ind  a  little  water ;  while  John  noticed  only 

Alunin*.. 41-3B 

PlHxphorio  trid 3M0 

Oii.li  of  eoppai 3n 

oiMtoriioa i-eo 


Adopting  this  analysis,  and  rejecting  the  amill  quantity  of 
oxides  of  iron  and  copper,  its  composition  aa  stated  by  Dr. 
Thomson,  is  nne  atom  phosphoric  acid,  three  itoma  silica,  and 
two  and  a  half  atoms  water.  Or  it  la  a  hydrooa  triphoqifa&ta 
of  alumina. 


Sp.  Gr.  2  8  —  3  0.     H.  ^ 5  0  —  60. 
It  occur!)  in  reiiiform  masses,  which  are  either  bolryoidal  or 

millated  ;  has  a  peculiar  greeuish-blue  color,  but  of  ¥a- 
shades,  passing  on  the  one  hand  into  sky-blue,  and  on 
the  other  into  apple-ureen;  and  is  dull  internally;  but  occa- 
sionally the  luBlre  is  waxy,  rarely  splendent ;  fracture  conchoi- 
dot;  rough  and  uneven,  frequently  scaly.  It  is  commonly 
opake;  rarely  translucent  on  the  edges;  streak  white.  The 
decomposed  specimens  resemble  porcelain-clay.  In  the  re- 
ducing flame  of  the  blowpipe  it  becomes  brown,  and  colors 
it  green,  but  does  not  fuse;  with  borax  it  melts  readily  into  a 
limpid  glass. 

The  orinUnl  calailt  occurs  in  alluvial  clay  in  the  neigh- 
borhood of  Nishapuri  and  Firuzkuh  in  the  Persian  Korassan; 
and  is  found  on  sale  in  most  of  the  cities  of  Persia,  being  val- 
ued for  ornamental  purposes,  and  when  highly  colored,  very 
much  esteemed  as  a  gem.  The  Persian  king,  retains  for  him- 
self all  of  the  most  richly  colored  varieties. 

Malachite,  with  which  turquoise  may  somelimes  be  con- 
founded, yields  a  green  streak,  while  that  of  calaite  is  white. 

The  aeeidrntal  lurqun'ist;  found  near  the  town  of  Simor,  in 
Lower  Languedoc,  is  merely  tooth  or  bone,  colored  with  phos- 
phate of  iron.  Analysis  by  La  Grange  i  plioaphale  of  lime  90, 
carbonate  of  lime  H,  phosphate  of  iron  2,  phosphate  of  magne- 
sia 2,  alumina  1-5,  water  l-». 


FLUELUTE, 


Combination  of  alumina  and  fluoric  acid. 

In  small  acute  r)ioDibic  octahedrons,  whose  angles  are  109° 
82',  and  J44°;  the  acute  solid  angles  generally  replaced. 
While  and  transparent;  lustre  viireous.  Occurs  with  Wavel- 
lile  and  chalkolite  on  quartz  at  Stenna-gwin  in  Cornwall,  but 
is  on  extremely  rare  mineral. 

It  was  discovered  by  Levy,  but  examined  and  named  by  Dr. 
Wollaslon,  who  could  discover  nothing  in  it  but  fluoric  acid 
and  alumina. 


LmuIII,  W.  U.    Aiarito,  ].    Prliiniilc  Aiurs  Spii,  M.    KUpnilhlng,  Brviaa.    PbM- 

Thls   mineral  is  a  hydrous  diphosphate  of  alumina   and 
mngnesin, 
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Blae  Sptr. 

Krieslach. 

Pbotphorie  acid ^'38. . . 

Alumina. 34*50... 

Mafneiia 13*56... 

Lim (M8... 


Badel-mlMii. 
,...41-81 
....35-73 
....  9-34 
....  (HW 


Oxide  of  iroa 0-90 »64 

Biliea 6-50 S-IO 

Water 0-50 6-06 


99-66  Brandee.* 


97-68  Fncbf. 


Taking  the  analysis  by  Fuchs,  the  atoms  of  acid,  including 
the  silica,  amount  to  half  the  atoms  of  the  bases,  showing  the 
mineral  to  consist  of  disalts.  The  oxide  of  iron  and  alumina 
which  are  united  with  the  silica,  as  disilicates.  Dr.  Thomson 
supposes  to  be  accidental,  whence  he  gives  the  formula— 

4Al«Ph+Mg9Ph+liAq. 
Sp.  Gr.  30  —  31.    H.  =  60  —  60. 

Primary  form  a  Right  rhombic  prism  of  121^  SO',  according 
to  Brooke. 

Lazulite  rarely  occurs  crystallized,  being  more  often  granvh 
lar,  or  in  small  fragments,  exhibiting  various  shades  of  azure 
blue.  It  is  slightly  translucent,  brittle,  yet  nearly  as  hard  as 
quartz;  the  fracture  is  lamellar,  and  its  cleavage  is  parallel 
with  the  planes  of  the  prism,  though  indistinct.  B  B,  it  intu- 
mesces  a  little,  and  assumes  a  glassy  appearance  where  the 
heat  has  been  highest,  but  does  not  melt  With  borax  it  yields 
a  clear  colorless  globule. 

Primary. 


The  second  of  the  above  figures  represents  a  superb  crjrstal  in  (he  pot- 
session  of  H.  J.  Brooke,  Esq. 


M  on  M' 121^' 


e  or  M'  on  ef 


188 


M  on  d 140 

M  or  M'  on/ 150 

a  on  a' 91 

cl  or  cl' 129 


45 
80 
45 
80 
10 


a  on  e  or  e' or  a' on  e^  ore*"  158®  W 

cl  on  cl' 120    40 

el  on  e2f  or  el'  on  e2'  .  .  150    00 

e  on  d  or  tf'  on  cf 162    96 

e\  on  e  or  cl'  on  e' .  .  .  .  189    26 
el  on  d 141    20 


It  occurs  in  a  gangue  of  quartz,  near  Vorau  in  Styria ;  and 
narrow  veins  traversing  clay-slate  in  the  torrent  beds  of 
Schlamming  and  Radel-graben  near  Werfen  in  Saltzburg. 


m 


*  Thii  mioerel,  analyzed  by  Brandei,  baa  by  iobm  been  aeparated  into  another  apeeiee 
•ailed  blae  ipax,  but  there  doei  not  aeeni  auAdtnt  grooad  for  the  distincttoqi  [Am.  £o.] 
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BHOMBOHEDRAL  CARBONATE  OF   LIME. 

CALCAREOUS    SPAR. 

4,  W.    Chiu  «i)»nali<>,  II.    fpnih  fhIoIif,  Br.    CilcSpac.J. 
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Carbonate  of  litnt;,  as  a  pure  anhydrous  salt,  exists  in  two  in- 
compniible  crystalline  formH,  viz.,  the  rhomliohedral  as  calcs- 
reousspAr,  and  in  the  right  rhombic  prism  aaarragnnite;  the  lat- 
ter being  isoinorphous  with  carbonate  of  strontian,  from  which, 
however  it  is  readily  distinguished.  It  consists  or  one  atom 
(275)  carbonic  acid,  and  one  atom  (SS)  lirae  =  605  ;  or  in  100 
parts,  oflime  56,  carbonic  acid  44.  Formula:  CalC.  These 
numbers  are  nearly  approached  by  the  following  analyses- 
Lime. ..... 66-15 Sfr-ai sa-33 

^BSlfomxr'r.         9B-M  B.  PliillipL         9B-83Bi(it. 

Sp.  Gr.  2719.  H.  — 30. 
Its  moat  prevalent  color  is  while;  it  la  frequenlly  transpa- 
rent, and  is  then  strongly  doubly  refractive.  Occurs  crystal- 
lized in  upwards  of  eight  hundred  varieties  of  form,  all  origi- 
nating from  an  Obtuse  rhomboid  of  Ifl5°  5',  and  T4°  65' ;  this 
rhomboid  may  reartily  be  obtained  by  cleavage,  and  may  itself 
occasionally  be  cleaved  parallel  to  a.  plain  passing  through 
the  greater  diagonals  in  one  direction;  the  brilliant  surfaces 
of  the  primary  are  well  adapted  to  the  use  of  the  reflectire 
goniometer.  Cross  fracture  occasionally  conchoidal,  but  not 
easily  obtained.  It  etfervcsccs  violently  wilh  acids.  The 
Iceland  variety,  which  is  considered  lo  be  the  purest  form 
of  carbonate  of  lime,  is  transparent,  and  doubly  refractive  lo 
a  high  degree,  hence  its  familiar  appellation  Jcrland  spar,  or 
doubly  refracting  spar.  Some  varieties  of  calcareous  spar 
give  a  yellow  phosphorescent  light  when  laid  on  a  hot  coal  or 
struck  in  the  dark ;  as  that  accompanying  garnet  in  Werme- 
land;  Inumonite  in  Brilanny,  &c.  Alone,  on  charcoal,  BB, 
it  becomes  caustic  by  heat,  and  shines  with  peculiar  bright' 
neas  as  soon  as  all  the  carbonic  acid  is  expelled.  Does  not 
yield  water  in  the  matrass,  but  with  the  fluxes  comports  itself 
like  arragonite. 


ACIDIFEBOUS   BABTBT 

S,iii  Ihii  both  tha  Ittcnl  uid  termini)  iixl  Mlid  anglei  are  rcplieed.  Both 
this  Kiul  the  ronnei  Giure  land,  by  tbo  cxMMioo  M  the  modifying  pltiMi, 
to  the  proHuctioD  of  Ilia  ni-iided  priim  (fig.  4),  oo  whicb  no  porilon  of 
the  priiniry  planes  is  ritible.  fl)!.  6,uiMUte  rtioinbar'  "■-  -  -  '^  — 
boid  more  oblOM  thin  tha  primarjr. 


Mnbaid.    fig.  6,  i  rham- 


ff^fl 


"^S^ 


Bramca  deicribecl  fifty-rfz  modlficUioiii  oflli 

of  bme,  and  other  mfoGralofcitK  bivc  greitiy  iDcrauad  tbo  Dumber.  It 
would  be  perhapi  Iniposrible  to  repreMDt  the  whole  of  then  with  my 
tolerable  icc  jracy  on  oae  figure ;  the  ibore  Sgure  (!)  therefore  Is  iutendad 
only  to  point  out  the  fici,  ihit  Ihe  eeveral  iiiadl6c*I)ont  era  refcmbh  to 
three  p^eit  clwwt,  viz.,  priuni,  acata  rbolIllMi()l^  end  obtOM  rliombalib. 
Thiu  tha  piaaes  a  and  ett,  replacing  the  niid  iDslei,  tend,  by  their  ez- 
tenrion,  to  produce  a  aii-ililed  prism  reprewnted  by  tha  email  fig.  4 ; 
the  plane  a  with  the  planei  oi>l>  replacing  (ha  lateral  edgel,  Hkewlia  tentf 
to  produce  a  regular  dx-ridsd  prtem,  while  a  in  eoajuncfioa  with  the 
plaoea  I II 1 1 1,  tend  lo  a  twelTa-Med  prism.  Thus  alto  of  rtMunboidl^ 
the  plaoe  b  situated  od  the  primary  plua,  and  e  on  the  edga,  taod  Id  two 
rhomboids  much  mora  obtuse  (ban  the  primary,  or  Ibtn  (hat  wbleh  weald 
be  consequent  <m  the  extenrioo  of  the  plsnes  «t,  while  g  and  k  wonid  pro> 
duce  Tei^  acute  rhombdda.  The  planes  dl  dl,  of  wMch  sU  sre  TiriUa 
OD  ths  ngure,  would  produce  very  obtuse  dodecabednmsj  tba  pltnaa 
dS  dl,  leu  obtuse ;  while  the  coosequcDce  of  the  extenslMi  of  tha  ptaaw 
A  A  would  be  acute  dodecahedrons,  and  of  the  planes  i  i  still  mora  acute. 
But  of  rhomboids,  both  aeilte  and  obtuse,  there  Is  *d  almoat  cndlasi  ml- 
ety,  all  actually  diflering  by  admeasuramaut. 
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It  occurs  in  veins  in  almost  every  kind  of  rock,  from  the 
oldest  to  the  newest  alluvial  strata,  and  accompanies  or  con- 
Blitutes  the  gangue  of  a  great  variety  of  minerals.  It  is  so 
generally  distributed,  that  any  enumeration  of  its  localities 
would  lie  impossible.  Among  those  most  distinguished  may 
Ite  mentioned  Andreasberg  in  the  Hariz,  where  the  six-sided 
prisms  have  been  found  Jn  great  beauty;  Alston  Moor  ia 
Cumberland,  which  affords  the  flat  rhombic  crystals  ;  and  Der- 
byshire, whence  the  pale-yellow  transparent  pyramids,  some- 
times of  very  large  dimensions,  are  obtnined.  The  transpa- 
rent variety  from  Iceland  is  not  found  in  distinct  crystals, 
although  the  surfaces  of  the  masses  indicate  crystallization, 
and  are  oden  implanted  with  stilbite  and  heulandite.  The 
crystallized  sandstone  of  Fontainebleau,  in  France,  (cliaur  car- 
bonalic  gunrtziffre,  of  HaCiy,)  is  a  variety  of  this  species  me- 
chanically mixed  with  sand. 

In  Upper  Canada,  at  Perth,  Dr.  Holmes  has  discovered  a 
»ery  beautiful  pale  rose-colored  Iceland  spar,  from  which 
doubly  refracting  cleavage  rhomboids  of  several  inches  have 
been  obtained.  Near  Montreal,  Lower  Canada,  low  lenticular 
crystals,  a  modificalion  of  the  equimt  of  Ilaiiy,  abound  in  the 
dark  colored  limestone.  In  Nova  Scotia  this  mineral  is  of  very 
frequent  occurrence  in  the  trap  rocks,  appearing  sometimes  in 
the  form  of  scalene  Iriniigiilar  pUned  dodecahedrons,  but  usu- 
ally in  very  acute  rhomboids,  and  rarely  in  those  more  obtuse 
than  the  primary.  They  here  accompany  the  various  zeolite 
minerals,  but  are  more  generally  found  scattered  over,  or  inter- 
spersed with,  crystals  of  stilbiie  and  Lnumouite,  which  occupy 
the  gendes  and  cavities  of  the  amygdaloid.  They  are  deeply 
striated  parallel  to  the  natural  joinit  of  the  primary  crystal, 
and  are  frequently  in  liemitropes.  Though  usually  colorless 
and  transparent,  they  are  in  some  instances  of  a  straw-yellow, 
or  even  hnney-yellow  appearance.  A  very  common  modilicft- 
tion  of  the  insulated  rhomboids  of  this  mineral  from  Nova  Sco- 
tia, is  that  shown  by  the  fourth  figure  on  the  last  page,  in 
which  [he  terminal  solid  angles  are  replaced  by  tangent  planes, 
n,  and  by  three  small  planes,  b,  resting  on  the  primary  faces  of 
the  crystal.  These  lend  to  the  production  of  a  more  obtuse 
rhomboid  than  the  primary.  There  is  sometimes  an  addi- 
tional replacement  r,  resting  on  the  edges  of  the  crystal,  but 
none  of  these  replacements  are  carried  to  an  extent  which 
much  obscures  the  ordinary  rhomboidal  form  of  the  crystal. 

We  shall  mention  a  few  only  of  the  numerous  localities  of 
this  mineral  in  the  United  Stales.  The  iinest  crystals  for  size 
■nd  transparency  have  been  found  at  Oibow,  and  at  the  lead 
mines  of  Rossie,  St.  Lawrence  county,  N.  Y.,  in  primitivs 
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limestone.  They  appear  in  the  form  both  of  rhomboids  and 
scalene  dodecahedrons,  and  are  grouped  with  crystals  of  galena 
and  pyrites  in  the  most  beautiful  manner.  Compound  or  twin 
crystals  are  very  common  at  this  locality,  and  the  last  figure 
on  page  265,  represents  one  of  them  in  the  editor's  collection 
more  than  a  foot  in  length.  Cleavage  rhomboids,  perfectly  co- 
lorless and  transparent,  may  be  obtained  from  these  masses,  mea- 
suring from  four  to  six  inches  across  their  planes.  Perfect  hex- 
ahedral  prisms  (prismatique  of  Haiiy,  fig.  4,  p.  264)  occur  in  the 
narrow  veins  of  the  limestone,  and  are  sometimes  attached  to  a 
pink  colored  variety  of  this  mineral.  Crystals  in  the  same  form, 
but  terminating  in  trihedral  pyramids,  the  terminal  solid  angles 
of  the  rhomboid  being  replaced  by  planes  resting  on  its  primary 
faces,  {dodicah^dre  of  Haiiy,  fig.  3,  p.  265)  have  also  been  dis- 
covered at  Martensburg,  Lewis  county,  N.  Y.  In  the  newer 
limestone  at  Lockport,  Lewiston  and  Niagara  Falls,  the  dog 
tooth  spar  variety  (scalene  triangular  planed  dodecahedrons, 
metastatique  of  Haiiy,  fig.  1,  p.  265)  abounds,  and  is  associated 
with  magnesian  carbonate  of  lime,  and  transparent  selenite ; 
more  rarely  with  sulphate  of  strontian,  fluor  spar,  and  anhydrite. 
At  Schroon,  Essex  county,  N.  Y.,  masses  possessing  a  fine  green 
tinge,  have  been  found  by  Prof.  Beck.  Beautiful  crystallizfr* 
tions  of  this  mineral  accompany  the  datholite  and  apophyllite 
at  Bergen,  N.  J.,  the  green  fluor  spar,  at  Lowville,  Lewis 
county,  N.  Y.,  the  Prehnite  of  Charlestown,  Mass.,  the  pearl 
spar  and  quartz  near  Phoenixville,  Chester  county,  Penn. 

The  following  are  several  varieties  of  this  species,  some  of 
which  assume  the  character  of  rocks. 

1.  ScHiEFER  Spar.*  Schiefer-spath,  W.  Chaux  carbonate  nacrbe, 
H.  Slate-spar,  J.  Argentine,  Kirvoan.  This  variety  occurs  manive* 
and  in  extremely  thin  tabular  plates  intersecting  each  other  in  varioof 
directions,  but  without  any  determinate  crystalline  form.  Its  color  is  usu- 
ally white,  with  a  shining  and  more  or  less  pearly  lustre ;  it  is  translucent, 
yields  easily  to  the  knife,  and  o(\en  possesses  a  greasy  feel.  Specific 
gravity  about  2.5.  It  is  infusible;  but  is  soluble  with  effervescence  in 
acids.     It  is  an  almost  pure  carbonate  of  lime. 

It  occurs  in  metalliferous  bods  in  Norway ;  in  Glen  Tilt,  Perthshire ; 
in  Assynt,  Sutherlandshire ;  and  in  the  county  of  Wicklow,in  Ireland.  la 
the  United  States  extensive  masses  of  it  exist  in  the  mica  slate  at  North- 
ainpton,  and  smaller  quantities  have  been  obtained  at  Monroe,  Conn 

2.  Agaric  Mineral.!  Rock  Milk.  Berg  milch,  W.  Chaux 
carbonat^e  spongieuse,  H.  Is  of  a  white  color,  or  yellowish  or  grey- 
ish white;  and  is  soft,  dull.meagre  to  the  touch,  soils  the  fingers,  is  very 
tender,  opake,  and  so  light  as  to  float  for  a  short  time  on  water.  It  is 
nearly  pure  carbonate  of  lime. 

It  is  found  in  beds  and  crevices  of  calcareous  rocks  in  Switzerland, 


*  Schiefer  or  •Uta-ipttr,  in  alluiton  to  its  ilaty  itractora. 

t  DMcribod  bj  Plioy  ooder  Uis  name  of  Afiricoa ;—  rsiembling  ftiogot. 
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when  it  beiDBlOfed  for  wbile-nMhinf;  the  bouici;  also  near  RaliiboD  ; 
■I  Suikderr.iDil  in  Durtaim  ;  and  in  OifonJiihire. 

S.  Aphkite.*  EIarth-Foam.  Schaumenle,  W.  Chtuz  ctrbooi- 
M«  DBCi^B  lamellaire,  H.  Ecume  de  Terrc.  Br.  This  vnritiy  it  ImmA 
•amcllme)  lulid.  more  oOen  In  a  friable  slile ;  it  con<<i5li  o(  while  miIm 
•fa  (hining  pearl;  at  pfeuilo-iueUllic  luslre.  Il  i«  Dpakc,Tery  aof)  to  tbs 
touch,  and  nearly  pure  CBrboinCe  of  lime.  Il  ia  usiully  [ouacfio  ealcar«- 
mil  rocli)  in  Teias  or  cavities;  and  diflera  from  iehicfpr->|)ir  prlncipillj 
Ih  htiag  len  cohercot.  It  oct^ur*  id  Heraia,  ind  ahuodamly  at  Ei^aben 
tn  Thuriocia,  in  mountaina  coniialine  of  «lratiOed  limestone. 

4.  Stalactitic  Cahiohate  or  Lime.  Kallc-nnler,  W.  Chaui 
cabonatie  coDcrelioDD^e,  H.  CbIc  einter,  J.  Occurs  ninmmillatcd,  or  in 
long  Btriiglil  pendulous  mSHes  or  lubes,  coaling  the  iulerior  of  civea  aod 
liwurea.  Tha  fraclure  is  ellhcr  lamellar  or  fibrous,  Ihe  fibres  diver^^ 
(roin  Ihe  centre  i  ttie  cleavag:e  always  that  of  Ibe  perfect  rhomb  ;  witti  • 
pearly  or  silky  luslre;  prevalent  color  yellowish-wliile. 

BlalactJIes  are  somelimes  of  proiligious  dlmen^ont,  of  which  the  grotto 
efADlipBrosinlhe  Archipelago,  Ihe  CKleiuive  caves  of  Adelsbere  in  Car- 
riola,  and  Ihil  of  Auxelle  in  France,  are  striking  instances.  Th«  mart 
ramarillblD  in  Britain  aie  to  be  Tound  in  the  cavern  of  Cisllelon,  and  other 
eaves  in  Derbyshire,  and  Macallister  Cuve  in  the  Isle  of  Skye.  They 
ibound  also  in  Ihe  celebrated  caves  in  Virpuia,  as  well  as  in  the  caver- 
sous  limeslone  elsewhere  in  ihe  United  Stales. 

Slalacliira  are  now  conliDually  farming.  They  ire  deposited  fiom  wa- 
ter loaded  with  particles  of  carbonated  linie,  io  the  holUiws  and  caverns 
of  mountains ;  Ihe  water,  linding  ils  way  into  Ihesc  through  crevices  in 
die  roof,  becomes  exposed  to  the  air.  evaporation  ensues,  snd  thus  Ibe 
calcareous  particles  are  caused  Io  precipilale.  Some  caverns  have  been 
BDlirely  tilled  nilh  cslcareous  slalacllte,  so  thai  it  w  ocrasionatly  f^taioed 
in  lar^e  masses  ;  in  Ibis  stale  il  is  called  ^lobotler,  anri  is  iittil  in  ilatuary 
and  in  the  ronnslioo  of  vases-,  its  name  bein?  derived  from  Alabastron,  an 
Eigyptian  village  belween  ihe  N  ile  and  the  Red  Sea,  which  was  the  prin- 
cipal locality  known  in  anclenl  Ijnies. 

ft.  Gkahvlah  Liuestomk.  Kalksiein,  W.  Chaui  carbooat^e 
■accharalde,  H.  Granular  liioeilone  Is  massive,  and  coiisisis  of  muall 
grains  or  minute  crystals,  presenting  a  lamellar  structure  and  brilliant  lus- 
tra ;  but  as  Ihese  grains  ioletsect  each  other  in  every  direction,  the  luslre 
of  the  man  is  only  glimmering.  It  is  of  various  colors;  while,  grey,  yel- 
low, bluish,  reddish,  greenish.  Sic.,  and  is  somelimes  veined  or  spotted  ; 
Inclure  iplimery,  occasioQally  elaty,  in  consequence  of  containing  paral- 
lel layerr  of  mica  ;  somewhat  IraDslucent,  and  brillle. 

Granular  limeilone  is  found  in  many,  if  nol  in  most  primitive  countries  ; 
it  somelimes  forma  entire  mounlains.  bot  more  often  occurs  in  beds.  It  is 
considered  to  be  of  contemporaneous  fonualion  nilh  gneiss,  porphyry, 
argillaceous  and  micaceous  schisle,  with  which  it  frequently  iltertiBte*. 
Id  the  Alps  and  the  Pyrenees  examples  of  this  are  of  frequent  occllnenc«. 

The  whitest  and  more  esteemed  priniilive  limeslooe  was  termed  by  tho 
French  mineralogists,  Chaux  carbonitee  sacchirolde.  from  it*  likeiien  to 
nigar  when  in  small  masses.  From  its  important  uses  in  Ihe  arts,  il  is 
Mtnmonly  called  Statuary  marble.  The  inosl  celebrated  alaluary  mar- 
bles of  anclenl  times  were  found  in  the  islands  of  Piiros,  Naius,  and  Te- 
M«,  in  the  Archipelago.  Parian  marble  Is  white,  large  grained,  and 
MDsiderably  Iranslucenl  The  Penlelicon,  taken  Irom  quarries  on  a 
mounlalo  called  Penlelicus.  near  Athens,  is  liaver^ed  by  greenish  or 
grayisli  veins,  which  are  commonly  mieaceous.     The  marble  of  Carrara 
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has  a  finer  p:rain  and  closer  texture,  mod  ia  that  now  usually  employed  by 
statuaries ;  the  quarries  of  this  marble  are  on  the  eastern  coast  of  the  Gulf 
of  Genoa,  and  are  worked  on  the  face  of  a  mountain  to  the  height  of  about 
eight  hundred  feet 

The  name  lAtcuUitet  as  applied  to  black  marble»  arose  from  the  quan- 
tity of  that  color  which  Lucullus  imported  into  Rome,  from  an  island  in 
the  Nile.  That  from  Kilkenny  in  Ireland  encloses  shells  of  a  whitish 
color,  which,  when  the  marble  is  cut  and  polbhed,  present  segments  of 
circles ;  this  is  much  used  for  chimney-pieces  and  ornaments. 

The  Verd  antiqtie  consists  of  carbonate  of  lime  imbedded  in  green  eer- 
pentine ;  its  geolof^ical  situation  is  not  known. 

The  Lumaehelli  marble  exhibits  beautiful  iridescent  colors,  which  are 
sometimes  prismatic  internally,  but  more  commonly  of  various  shades  of 
red  or  orange,  whence  it  has  also  obtained  the  name  of  Fire  marble.  It 
occurs  at  Bleyberg  in  Carinthia,  in  beds  forming  the  roof  of  a  lead  mine; 
Its  colors  are  attributed  to  the  shells  of  a  variety  of  nautilus. 

The  Cotham,  Ruin,  or  Landscape  marble^  found  near  Bristol,  exhibits, 
when  cut  and  polished,  the  appearance  of  a  landscape  or  ruins ;  it  is  of 
common  occurrence  in  the  Val  d*Arno  near  Florence. 

6.  Anthraconitk,  Swinestone,  Stink$tone*  which  emits  a  strong 
fetid  odor  when  scraped,  owing,  it  is  believed,  to  the  presence  of  sulphu- 
retted hydrogen,  is  found  columnar,  granular,  and  compact,  and  of  various 
shades  of  grey,  brown  and  black.  The  harder  and  more  compact  varie- 
ties, which  receive  a  good  polish,  are  used  in  ornamental  architecture. 

In  Dalmatia  a  variety  of  limestone  occurs  so  bituminous  that  it  may  be 
cut  like  soap,  and  is  employed  in  the  construction  of  houses ;  when  fin- 
ished, the  walls  are  set  hre  to ;  the  bitumen  burns  out,  and  the  stone  be- 
comes white  ;  the  roof  is  then  put  on,  and  the  house  afterwartls  completed. 

7.  OoLiTEt  is  always  found  massive,  and  in  beds.  The  globular  par- 
ticles are  sometimes  composed  of  concentric  lamellae,  and  usually  adhere 
by  means  of  a  calcareous  cement;  it  is  soft  when  first  quarried,  but  har- 
dens by  exposure  to  the  air.  Its  color  is  whitish,  yellowish-white,  or 
ash-grey,  depending,  as  is  believed,  on  the  quantity  and  quality  of  the 
argillaceous  matter  with  which  It  is  usually  combined.  It  is  an  impure 
carbonate  of  lime,  and  will  not  burn  into  quicklime.  The  Portland  and 
Bath  stones  are  varieties  of  this,  and  in  many  parts  of  the  south  of  England 
its  properties  are  well  known  as  a  building  material. 

8.  Pisolite  or  Pea-stone^  differs  considerably  from  oolite.  It  is 
generally  white,  brown,  or  reddish,  and  is  composed  of  round  or  spheroi- 
dal masses,  from  the  size  of  a  pea  to  that  of  a  hazle-nut,  imbedded  in  a 
calcareous  cement  These  masses  always  consist  of  concentric  lamella;, 
in  the  midst  of  which  is  commonly  found  a  grain  of  sand.  It  Is  opake, 
soft,  and  brittle.  At  Klageofurt  in  Carinthia,  and  at  Carlsbad  in  Bohe- 
mia, it  occurs  in  great  quantities,  the  mineral  waters  in  the  vicinity  of  the 
latter  rising  from  beds  of  pisolite. 

9.  Chalk.  Kreide,  W.  Craie,  H.  Is  a  massive  opake  carbonate 
of  lime,  of  a  white,  greyish,  or  yellow  color,  having  an  earthy  fiacture 
and  a  low  specific  gravity.  It  varies  much  in  hardness,  but  is  generally 
soft  (o  the  touch,  and  adheres  to  the  tongue.  It  composes  a  large  portion 
of  the  newest  secondary  rocks  in  the  south  of  England,  and  contains  abun- 
dance of  marine  as  well  as  terrestrial  organic  remains.     Its  uses  are  well 

*  From  the  itroogly  fetid  odor  it  gives  oat  when  rubbed. 

t  Oolite,  or  Roe-«tone ;  ao  denominated  from  the  reMmblanee  betvreen  the  little  round 
naMO*  of  which  it  ii  compoaed,  and  the  roe  of  a  ftih. 

X  Pl«olite  or  Pea-atone,  from  tlie  aimilaritjr  of  its  splierieal  masses  to  the  pea. 

23* 
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'mrnt.  in  poliiMne  ihbUIs  ind 

:liy.po9iFa!<iii|t  nil  earthy  frac- 
,  mil  a  yellow  or  reililiih-grey 
-id  la  then  plastic  in  w«- 


knowD,  in  furniphinf{  lime  for  mniiiiri 
flMs.  a*  a  raarliing  maleriul,  ami  In  p 

10.  MARLisannxlureoniinettoi 
ture,  a  greater  or  lees  degree  of  «oiiip 
«i>lor.    It  fa)la  id  plecBi  on  exposure 
Ur;  it  i<  partially  aoiuble  in  aciili,  with  violent  eDerves 
Id  considerable  quatilily  in  T)iurin|;iB,  and  is  produced  by  Ibe  di 
Hon  Hi  sheila  in  bofra  and  alnndinf;  water. 

11.  TurA,  Kalk-TufT,  W  ,  ia  the  uioal  impure,  the  most  IrreRutar,  alHl 
■the  mo«[  pnroue  or  all  the  vHrieliea  of  carbooalo  of  lime,  beine  *b  alluvial 
deport  from  caleareous  springs.  Imaiensc  tiirinalions  of  tliia  lubslaace 
llive  takin  place  near  Terni,  Tivoli,  and  other  places  lo  Italy  ;  also  la 
•Dme  parts  olOerinitiy  From  its  fi;enerally  occurring  la  ■  soft  Mate,  ami 
[Is  poasesaing  the  property  of  hardening  on  eiposurc  lo  air  and  OKHSture, 
tufa  niakej  a  useful  building  material  in  the  construction  of  bridges  aod 
docks.  It  varlea  in  respoct  lo  hardness,  is  opake,  rough,  light,  ecllalT, 
and  often  incruBU  other  aubatances,  us  vegetable  stems,  leuvea,  &.e.     < 

PBISMATIC  CARBONATE  OF  LIME. 


99'iJe  Stniitieyii.        lDU-o:>  Slioniefi 

Sp.  Gr.  2  6  —  aO.  II.  =  S  5  —  40. 
This  mineml  occurs  massive,  the  texture  beiug  generally 
fibruus,  with  a  silkj  lustre.;  in  the  Torm  of  email  brandies  cou- 
Bisting  of  fibrous  crystals  which  diverge  from  a  cenire,  —  s 
vaiicly  known  under  the  denomination  of  Flos  ftrri :  also 
in  crystals  which  at  first  sight  appear  tu  be  regular  eix-fiided 
prisms,  but  on  close  inspection  present  a  longitudinal  cre?ice 
down  each  lateral  face,  and  ttotncwhat  similaT  appearances  Con- 
verging in  the  cenire  of  tlie  termiual  planes;  these,  in  fact, 
are  maclea  consisting  of  three  sitnple  oryBluls  which  cross 
each  other  at  pBrticul.ir  angles.  Il  cleaves  parallel  lo  the  late- 
ral plaues  of  a  Right  rhotnbic  prism  of  1 10°  5',  and  63°  55',  — 
the  pritnary  form.  Most  prevalent  color  while,  iliough  some- 
times tinged  yellow,  green,  and  blue.  The  crystals  are  inter* 
aally  shining  or  vitreous;  they  are  Iranslticent — the  sroall 


|Tli>  nanlu  orclminicDl  ■ns1r>ii  haira  ihowB  thai  iIh  erjritiilliiw  tunn  of  imfonite 

inin  niul^nliiad,  DH  hli  taken  tliD  lliapii  at  i  RhDmbnid,  and  Ihc  aUicr  llut  of  ■  Rl|tit 
k    Sm  ■•  Diooplilam,''  r.  Iiiiio.  4r  lb*  iMndiKttua  IB  ilili  viiln». 
Abo  ■  nry  nlillMii  tnirle,  Iit  l>n>r.  n.  R(MP,  on  Iho  anifiriiil  jHodiicliur 
lBtfa*Laa.andEdiiib.rULltaf^iliiEiaenu,  nil.»L,p.«S.    lAm-Mi 


JICIDIFBRODS   ZARTUV    HIHEUALS.  371 

ones  somelimea  colorleH  ud  trinaparent;  yield  lo  the  kniii) 

sad  are  brittle,  but  scratch  cnlcareous  spnr  easily.     They  re- 
fract duubly  in  particular  directions.    Thin  fragments  of  traii»- 
parcDt   crystals  decre|)itiite  in  the   flame  nf  a  caudle;  other 
varieties  lose  their  translucency  and  become  friable.     With 
borsK  it  Jissfilves  and  furms  a  transparent  glass,  which  c 
tallizea  on  cooling;  but  in  soda  it  is  insoluble.     It  presen 
yellnwish-red  phosphorescent  light  upon  hot  iron;  and  is  s- 
ble  in  the   nitric  and  muriatic  acids,  during  which  pr 
carbonic  ncid  is  disengaged ;  paper  dipped  into  a  niiittu 
this  solution  and  alcohol  burns  with  a  purple  flame. 


Fif.  I,  the  priinnry  form,  a  BlRhl  rhomMc  prl»m,  which  in 
modiliEii  bv  planei  replacing  tile  four  acute  >ii|;lea,  u  u  lo  « 
plane  P  at  lig.  1  id  iliaappear.     In  lig.  3,  Iwo  ery*la]9  of  ih'  i 
as  li;  2  crora  each  olhcr.    Fi^.  -l  represeati  two  cryataii  i 
other,  or  which  the  pinnea  M  M  aad  P  of  fig  1  appear,  I 
eilgea  or  thit  figure  are  replaced  by  plaaei  parHllel  la  Ihc  .n. 
prij<m.     Id  Gg.  G,  three  smilar  crydlaie  crou  each  other;  Iheie 
oriea   occur   »  diatind,  but  usually  ai  represenled  by  fijc  B>  'o 
they  are  more  closely  united  in  the  i^neral  form  of  ■  six-siilcil 
The  dolled  linei  rcpreaenl  the  cncka  obtervahle  dnwn  each  Tin 
log  from  the  contact  of  the   planes   forming  the  dlcdril  lennlna... 

Ihc  aeveriil  cryaials  of  which   fig,  3  b  c ' '    '--    ■■-- 

cauie  the  aix  Inlei  '     '  '  ' ' 

but  each  preseuta 
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This  mineral  is  named  from  its  locality,  the  province  ofAr- 
ragMi,  in  Spain,  where  it  was  lirst  found  in  large  detached  twin 
crystals,  disseminated  in  a  ferruginouM  clay,  accompanied  by 
sulphate  of  lime.  The  most  transparetit  and  bcst-defiiiM  prisms 
however,  occur  near  Bilin  in  Bohemia,  in  a  vein  traveistn^ 
hasalt;  while  ihe  branching  or  coralloidal  varieties,  to  which 
the  nnaie  of  Flos-fcrri  has  been  given,  occur  in  beds  of  iron 
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ore,  and  ire  particularly  beauliful  in  llie  Slyrian  mines  of 
Eiseiierz,  where  they  appear  stalactilically  disposed  on  ibe 
roofs  and  aides  of  cunsiderable  cavilies.  The  coralloidal  arr&- 
goniles  of  Arzberg,  in  Siyria,  are  by  far  tiie  most  beautiful 
that  have  been  found.  Kodialed  and  aciciilar  minute  while 
crystals  have  been  found  in  the  recent  lavas  of  Vesuvius. 
The  massive,  silky,  and  fibrous  variety,  termed  satin  rpar, 
occurs  at  Duhon,  in  thiu  veins,  traversing  abale,  generally 
Dmpanied  by  iron  pyrites;  it  is  susceptible  of  a  fine  polish, 
and  is  employed  in  the  maoufacture  of  ornaments.  Slataclitic 
■pecintens  of  b  snowy  whiteness  have  been  met  with  at  Lead< 
hills;  also  in  Buckinghamshire;  in  Devonshire;  and  in  Dirk 
Hatterick's  Cave  on  the  coast  of  Galloway.  The  Bermuda 
Islands  have  furnished  many  beautiful  varieties  of  this  mineral, 
■aid  to  occur  in  the  caverns  of  limestone. 

This  is  an  uncommon  mineral  in  the  United  States.  Ac- 
cording to  Prof  Beck,  the  specimens  from  Scoharie  and  from 
Rossie,  N.  Y.,  which  have  passed  for  arragonite,  belong  (o  the 

S receding  species.  But  he  gives  one  locality  in  the  town  of 
lonroe.  N.  Y.,  where  it  occurs  in  imperfect  crystals,  and  iti 
tnammillary,  bolryoidul  and  fibrous  forms.  The  variety  Jlos 
Jiri  occurs  at  Lockport,  according  to  Shepard.  The  caverns 
in  the  limestone  of  Alabama,  particularly  at  Franklin,  have 
presented  specimens  of  crystallized  arragnnite  of  surpassing 
splendor.  The  crystals  are  colorless  and  transparent,  and  in 
form  like  fig.  2,  having  their  acute  angles  replaced,  and  fre< 
qnently  crossing  each  other,  as  shown  in  fig.  3.  They  are  not 
however  remarkable  for  size.  They  sometimes  assume  a  flesh 
color. 

Arragonile  may  with  facility  be  distinguished  from  calca- 
reous spar  by  exposing  it  to  heat,  before  which  it  at  once  flies 
into  powder,  while  the  calcareous  spar  placed  along  side  of  it 
remains  unchanged,  and  even  retains  its  transparency,  lis 
cleavage  in  a  longitudinal  direction  should  also  be  a  sufficient 
characierisiic  —  the  faces  of  cleavage  in  calc  spar,  however 
small  the  individuals,  being  always  inclined.  —  Allan's  Manual. 


Bjnr.J.    Uiccuiriwiu  Up>c 

This  mineral,  from  itachei 
erly  be  designated  as  a  cnlcai 

Dr.  Thomson  basai 
lallized  and  gra 


DOLOMITE.     BITTER  SPAR. 


n  composition,  may  very  prop- 
is  carbonate  of  magnesia, 
eral  specimens  of  it  both  crys- 
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carbonate  of  lime  (6*25),  and  one  atom  carbonate  of  magne- 
sia (5-25).     Formula :  MgC+CalC. 

The  following  analyses  by  Berthier,  Langier  and  Sockow, 
lead  to  the  same  result. 

Namar.    Boarbonn«.  Af^ninei.     Jem. 

Lime 99>1 S94  Carbonate  of  llm«.....A5^ »m 

Mafoeflia 91*0 31*3  Carbonate  of  mafneeia.ii*? 41*30 

Protoxide  of  iron 1*9 WH>  Oxide  of  iron ....(HI SHIO 

Carbonic  acid  and  water.46*7 44-6  Silica (H) 0*50 

Foreign  matter ftO 5*0 


10(H)  B.     100-0  B. 


MMIL.      90-168- 


Sp.  Gr.  2 85  —  2i).  H.  =  35 — 40. 
Bitter  spar  is  usually  found  in  the  form  of  its  primary  crys- 
tal, an  Obtuse  rhomboid,  so  nearly  allied  to  that  of  carbonate 
of  lime  that  it  was  considered  the  same  until  Wollaston  di«- 
coTcred  the  difierence  by  means  of  the  reflectife  gonionutten 
Its  angles  are  106^  15'  and  73^  45'.  Color  greyish  or  yellow, 
with  a  somewhat  pearly  lustre ;  harder  than  calcareous  spar, 
semi-transparent,  and  ?ery  brittle.  It  cleaves  readily  into 
rhomboids  of  the  same  form  as  the  crystals.  B  B,  bitter  spar 
is  not  distinguishable  from  calcareous  spar ;  it  however  is 
more  slowly  soluble  in  acids,  and  produces  only  a  very  slight 
effervescence. 


PonF 106°  ly 

P  or  F  on  P^ 78    45 


The  finest  and  most  transparent  crystals  occur  at  Traver- 
salla  in  Piedmont,  at  St.  Gothard,  and  near  Gap  in  France; 
it  is  also  found  in  the  Tyrol  and  Salzburg ;  and  at  Taberg  in 
Sweden,  with  asbestus,  talc,  and  chlorite. 

In  the  United  States  it  is  abundant  at  Smithfield,  R.  I.,  in 
very  large  crystals  associated  with  talc.  It  also  occurs  in  talc 
at  Roxbury,  Vt.,  in  yellowish  and  nearly  transparent  crystals. 
Crystals  in  the  primary  form  occur  in  a  massive  variety  at 
Ridgefield,  Conn.  In  New  York  there  are  several  localities 
of  the  varieties,  as  pearl  spar  at  Little  Falls  and  Herkimer, 
accompanying  the  quartz  crystals ;  at  Lockport  and  Niagara, 
forming  many  of  the  ^eodes  in  the  limestone ;  in  small  curved 
crystals  on  Diamond  Island  on  Lake  George ;  and  in  imperfect 
and  variously  aggregated  crystals,  of  a  bluish  white  color,  in 
Richmond  county,  near  the  duarantine.  At  Hoboken,  N.  J., 
in  the  veins  of  compact  carbonate  of  magnesia  traversing  ser- 
pentine, beautiful,  nearly  transparent  crystals  of  dolomite  have 
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recently  been  discovered.  The  nmssiie  variety  is  abundant  in 
Maine,  Vermont,  Masaachusetis,  New  York,  and  Conneclicut. 
The  hydraulic  limestones,  occurring  so  extensively  in  New 
York,  are  of  this  character,  and  llieir  indurating  property, 
after  calcination,  is  supposed  to  be  owing  principally  to  the 
presence  of  magnesia. 

The  following  substances  are  considered  varieties  of  bitter 


1.  MiiMiTE  occurs  cryilallizeil,  but  more  oFlen  mnssive.  Internally 
it  U  fplendent  and  pearly  ;  iU  fracture  ii  roUilvil  anil  curved  ;  rolor  grcen- 
ish-whlle  or  ^reen  ;  translucent ;  and  brilile.  S|i.  Gr.  2'S.  It  U  found 
imbedded  la  gypsum  at  Miemo  *  in  Tuicnny. 

2.  Pearl  Spar.)  Chuux  carbomilire  rcrro-mnnganesilure,  H.  Tbli 
ii  Ihe  moil  couiniOQ  variety  of  hitter  spir.  It  oirciirs  in  iibtute  rhacnbf, 
with  curvilinear  tiets ;  eenerally  preaentB  a  iliining  jKHrly  luitre ;  Is 
Iranducent,  yields  to  the  kDife,  but  is  harder  than  olcareous  spar ;  color 
white,  grey,  or  yellowish.    Speclhc  gravity  about  2-5. 

It  occurs  abundanlly  in  the  lead  inlnes  o(  the  north  of  Englund  ;  in  tliase 
of  Derbyahire  -,  in  that  of  Becrnlslon  in  Devonshire  ;  in  several  mines  in 
Cornwall',  at  Schemriilz  in  Hungary;  nt  Kupnik  in  Tmnsylvank ;  at 
Clauslhal  in  the  Hartz;  at  Freyberg  in  Saxony ;  and  In  msny  other  places 


3.  Massive  DoLouiTE.t  MHgneBian  linieslone.  It  contdats  of  Sue 
cryatalline  grains,  which  ire  Isniellar ;  la  generally  white,  occasionally 
with  a  tinge  of  yellow  or  grey  ;  is  Iranslucent  on  Ihe  edges,  and,  when 
Blrurk,  frequently  emits  a  phoaphorMcent  light,  which  ia  visible  in  tbo 
dirk.  It  greatly  resembles  primitive  limesloue,  but  ia  readily  dMIn- 
^iahed  by  its  feeble  elferresc«nce  in  acid. 

It  occurs  ia  Ihe  Pyrenees,  Saiony,  France,  Sweden,  in  lonn  one  of  the 
Hebrides,  and,  though  in  a  more  impure  atile.  in  many  counties  of  Eng- 
land —  Samer»eIshiic,Yorkaliire.  Nolinchamahirr, &c.  At  Building  Hill 
near  Sunderland  it  forma  globular  earthy-tike  concretions;  and  in  Iba 
■anie  vicinity  ia  found  in  slaty  masses,  which,  wlien  split  into  thin  pieces, 
■re  very  flexible, —  a  quality  euppoaed  to  depend  on  the  water  it  coiitiiiiis, 
as  it  is  nearly  lost  wlien  the  mineral  dries, 

Ourhajian  b  of  a  snow-white  color,  and  very  compact ;  the  fra^cnts, 
which  are  sharp,  are  translucent  on  Ihe  edjECS ;  fracture  Hut  coachoidal. 
In  niiny  reapecla  it  may  be  niiat^kcn  for  seiui-opal.  It  occur*  in  vetna 
travei«ng  serpenliae  heiwcen  GurholT^  and  Aggabach  in  Lower  Austria. 

The  mortar  obtained  from  Ihis  apecies  Is  esteemed  lur  cement,  twlng 
less  subject  to  decay,  owing  to  its  absoibing  less  carbonic  acid  from  the 
atmosphere  than  thut  of  common  liincsloue.  Bui  tor  agricultural  purpose* 
it  i*  of  Inferior  value  j  for  when  laid  on  particular  soils  it  tends  rather  to 
injura  thao  to  improve  vegetation,  which  ia  wholly  destroyed  wfaeD  the 
quantity  is  large  ;  this  cRect  is  owing  to  the  magnesia  it  contains.  The 
cathedral  of  Milan,  and  Ihe  Miuster  and  city  walls  of  York,  are  built  of 
ataiie;  Ibe  while  marble  of  Paros,  end  that  uf  lone  in  the 
Hebrides,  belong  to  this  Kpcc^ios ;  it  therefore  ollcu  admits,  as  welt  as 
limeaLone.  of  heing  cut  aud  poliabed,  and  Is  described  u  twine  particu- 
larly durable. 


or.hoBCulu('>lDolo 


I  From  h. 
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ANKERITE. 

ParatomoiM  Lime  Haloide,  M.    Wandf  tein  of  Styrian  Miners,    Calcioi  decolorans,  D. 

Analysis  by  Berthier :  carbonate  of  lime  51*1,  carbonate  of 
magnesia  25*7,  carb.  of  iron  20*0,  carb.  of  manganese  3*0. 

Formula :  8CalC+5MgC4- 3FC. 

Sp.  Gr.  2 95  —  3- 1 .     H.  =  35  —  40. 

Primary  form  a  Rhomboid  of  106°  12'.  In  crystalline  masses 
of  a  white  color,  though  sometimes  tinged  yellow  and  brown, 
from  an  admixture  of  iron.  Cleavage  perfect  parallel  to  the 
faces  of  the  rhomboid;  lustre  vitreous;  slightly  translucent; 
streak  white  ;  fracture  uneven ;  and  the  surface  generally  stri- 
ated. B  B,  per  se,  it  becomes  black,  and  acts  on  the  magnet, 
but  does  not  fuse;  with  borax  it  melts  into  a  pearl.  In  nitric 
acid  it  is  soluble  with  a  brisk  effervescence;  and  on  exposure 
to  the  atmosphere  its  surface  becomes  darker.  The  species 
occurs  at  the  Rathhausberg  in  the  Gastein  valley,  Saltzburg; 
and  in  considerable  quantity  at  the  Styrian  mines  of  Eisenerz, 
where  it  is  prized  both  as  an  iron  ore,  and  as  a  flux  in  the  pro- 
cess of  smelting.  It  was  distinguished  by  Mohs,  who  named 
it  in  compliment  to  Prof.  Anker  of  the  Johannaeum  in  Gratz. — 
Allan's  Manual, 


PLUMBO-CALCITE. 

Prof.  J.  F.  W.  Johnston,    (Edinb,  Jour.  f/ScL,  new  series^  ▼!.  79.) 

Consists  of  carbonate  of  lime  92*2,  carbonate  of  lead  7*8. — 
Johnstone,  These  proportions  are  supposed  to  vary  in  differ- 
ent specimens.     Sp.  Gr.  2-829.     H.  =  3*2. 

Form  and  cleavage  the  same  as  the  primary  rhomboid  of 
calcareous  spar;  massive.  When  heated  the  carbonic  acid  is 
driven  off,  and  the  specimen  assumes  a  reddish  color.  BB,  it 
yields  with  soda  a  white  enamel,  but  no  reduced  lead  appears. 
But  a  small  fragment  dissolved  in  muriatic  acid  gives  a  white 
precipitate  with  caustic  ammonia,  becoming  black  by  the  addi- 
tion of  hydrosulphuret  of  ammonia,  and  gives,  B  B,  a  globule 
of  metallic  lead.  It  occcurs  among  the  old  workings  at  Wan- 
lockhead  in  Dumfries-shire.  In  this  mineral  the  salts  of  lead 
and  lime  mutually  replace  each  other,  without  altering  the 
form  of  the  crystal,  and  are  therefore  said  to  be  isomorphous 
with  each  other. 

It  has  been  lately  shown  that  certain  arragonites  also  con 
tain  carbonated  oxide  of  lead,  instead  of  strontian,  which  is 
readily  detected  B  B.  In  one  specimen  Bottger  found  3*85 
per  cent.,  and  Kersten  only  2*19  per  cent  in  another.  Carbo- 
nate of  lead  is  thus  shown  to  be  dimorphous,  occurring  both  as 
a  rhomboid  and  as  a  right  rhombic  prism ;  as  is  the  case  also 
with  carbonate  of  lime. 
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APATfTE.' 

lims.     ApaUl.W.    BlmDbabislHl  Ap 


,    Rkambiihisilnil  Flnci 


Combinalion  of  phosphoric  acid  and  lime,  witli  fluoric  a 
and  chlorine,  or  roixiurea  oflhem  both. 


Olid*  Driioii »S5 oiM iKn a-uo 

iDiHxi  a  B<«.    lotHH  0.  R<>».    gihvoa.B.otc.    iixun  a«]rb*M.t 

These  analyses  give  very  nearly  one  atom  (4-5)  of  pho»- 
phoric  acid,  to  one  and  a  half  atom  (5*25)  of  lime,  show- 
tog  the  mineral  to  be  a  subsescguiphosphale  of  lime.  There 
is  an  excess  of  lime,  which  is  in  combinalion  with  fluoric 
acid  and  chlorine,  substances  shown  by  Prof.  G.  Hose  to  be 
always  present  in  this  mineral  as  chloride  and  fluoride  of  cal- 
cium. By  uniting  these,  the  constitution  of  the  mineral,  as 
stated  by  Dr.  Thomson,  is  one  atom  chloride  and  fluoride  of 
calcium,  six  atoms  subsesquiphosphale  of  lime.  Formula: 
6Cal'iPh+CaIChl,t'l 

Sp.  Gr.  31  —  3-3.     H.  =  50. 

Phosphate  of  lime  is  found  massive  ( Phosphor ite ) ;  and 
crystallized  in  six-sided  prisms,  terminated  by  one  or  more 
planes  f Apatite);  or  the  prism  is  lerminnled  by  a  six-sided 
pyramid,  and  the  lateral  edges  are  sometimes  replaced.  It 
yields,  though  with  sonue  diflicully,  to  mechanical  division 
parallel  to  all  the  planes  of  the  Regular  hexahedral  prism, 
which  therefore  ia  considered  the  primary  form  ;  fracture  more 
or  less  conchoidal,  with  a  vitreous  lustre;  translucent,  rarely 
transparent;  white,  yellowish-white,  wine-yellow,  green,  blue 
or  bluish-green,  nnd  red,  —  these  colors  someiimes  intermixed 
in  the  same  crystal.  In  a  very  high  temperature,  the  edges  and 
angles  are  rounded  off,  fusing  difliculily  :^  4J  without  addition ; 
with  borax  it  forms  a  clear  globule,  and  in  salt  of  phosphorus 
dissolves  in  great  quantity,  aflbrding  a  transparent  glass,  which, 
when  nearly  saluraled,  becomes  opake  on  cooling,  and  pre- 
sents crystalline  faces.    Soluble  without  eServeecencc 
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and  muriatic  acids ;  and  when  tlirown  in  powder  on  lire  coa], 
emits  a  yellow  phosphoreacent  light.* 


Tig.  I,  (ho  primary  —  ■  >ix->ided  prism.  FIe-  2,  (he  (ime,  of  which 
the  lenninal  tage*  are  replaced ;  icDcllng  (o  a  tix-fided  pyramid,  wUch 
ii  perTeet  in  &e.  3,  (be  Itloral  «dg(«  of  Ihe  prltm  being  replaced.  Flv.  4, 
in  thli  (he  l^leral  md  terminil  edges  of  (he  priam  are  ail  replaced  by 
plaoea,  and  iu  aolid  angles  by  email  iiz-sided  faces. 


M  on  M'  or  M'  on 
PonMM'orM". 
M  or  M'  on  <i  .  .  . 
M  on  «  or  M'  («  «- 

M-   . 

M    0 
IM    0 
169    3 

la 

12a  88 

M  on  d 

112  48 

It  Is  somewhat  remaricable  that 
the  planea  i  ft'  are  rarely  seen  to- 
gether OD  Ihe  same  cry.tal. 

Ehrenfriedersdorf  in  Saxony,  and  Schlackenwald  in  Bohe- 
min,  are  well-known  continental  localities  or  this  mineral. 
The  crystals  Trom  St.  Gothard  in  Switzerland  are  remarkable 
for  their  whiteness  and  transparency,  and  the  regularity  of 
their  complex  forms;  those  from  Arendal  in  Norway  (Morox- 
ilt)  are  opake,  and  of  a  greenish-blue  color;  while  the  aipar- 
agui-slgne  or  spargehttin,  from  the  Zillerlhal  in  the  Tyrol,  is 
translucent,  of  a  wine-yellow  hue.,  and  imbedded  in  ^een  tale. 
In  the  British  Museum  (here  is  one  very  remarkable  crystal, 
which  is  said  lo  be  from  the  vicinity  of  St.  Petersburg,  and 
beautiful  crystala  have  been  discovered  at  Caldbeck-fell  in 
Cumberland ;.  in  Cornwall  in  tin  veins  in  the  granite  of  St 
Michael's  Mount,  with  topaz,  &.c. ;  with  axinite  on  the  cli& 
of  Botallack  near  the  Land's  End ;  and  near  Bovey  Tracey  in 


qn.n<llTor.urpburJe 
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Devonshire,  in  large  greyish-while  translucent  prisms,  with 
crystallized  tourmaline,  in  a  quarry  of  red  granite. 

The  massive  variety  of  apatite  is  usually  distinguished  un- 
ihe  appellation  ot pliosphoriu.  It  presents  a  granular  tex- 
ture, and  a  yellowish  or  reddish-white  color;  is  nearly  opake; 
and  becomes  phosphorescent  on  the  application  or  heat,  ll  is 
found  at  Schlackenwald  in  Bohemia,  and  abundsntlj'  near  La- 
grofan  in  Eslremadura  in  Spain,  in  beds  alternating  with  lime- 
stone and  quartz.  In  Nova  Scotia,  at  Partridge  Island,  small 
but  extremely  brilliant  crystals  of  a  pale-yellow  color  were 
found   liy  Dr.  Jackson    and  the  editor,  in  veins  of  foliated 

nier  traversing  the  imp.     Near  Copiapo,  in  Chili, 

it  is  found  massive  and  of  a  bluish-green  color-  Beads  formed 
of  it  have  also  been  discovered  in  some  of  the  most  ancient 
cemeteries  in  the  some  region.  —  Blake. 

In  the  United  Slates,  apatite  occurs  abundantly  in  the  white 
limestone  of  St.  Lawrence,  Jefferson,  Lewis  and  Orange  coun- 
ties, N.  y.,  where  the  crystals  are  assnciHied  with  felspar, 
acapolite,  zircon,  sphene  and  pnrgasiie.  They  possess  a  great 
variety  of  colors,  (as  blnish-green,  sea-green,  mountain-green, 
yellowish-green,  and  sky-blue,)  have  liighly  lustrous  planes, 
and  iliose  from  Hammond,  St.  Lawrence  county,  where  the 
smaller  crystals  are  not  inferior  to  those  from  any  known  lo- 
cality, are  most  deserving  of  notice  on  account  of  their  huge 
dimensions,  many  of  them  being  from  six  to  eight  inches  in 
length,  while  in  a  few  instances  they  have  been  met  with  a 
foot  or  more  in  length.  The  more  slender  prismatic  crystals 
are  frequently  bent  in  the  middle,  obviously  whil.st  in  a  soft 
stale,  either  when  first  formed,  or  by  subsequent  fusion  (see  the 
iig.  p.'^TT).  As  the  terminations  are  rounded,  the  sharp  angles 
as  it  were  melted  away,  and  ihey  assume  otherwise  a  fused  ca- 
vernous appearance.  Prof.  Emmons  has,  with  good  reason,  ad- 
adduced  them  as  additional  evidence  of  the  igneous  origin  of 
the  primitive  limestone  in  which  they  are  imbedded.  (See  his 
Report  on  Ikf  Groloffical  Survry  of  the  Staff.)  These  crys- 
tals rarely  present  any  other  modifications  than  those  of  the 
replacement  of  the  terminal  edges  of  the  prism,  p^ramitler  of 
Haiiy  ;  but  Prof  Beck  has  given  the  figure  of  a  crystal  from 
this  locality  in  which  the  edges  both  of  tlie  prisio  and  the  pi/r- 
ttmid  are  replaced  by  tangent  planes,  —  Ulineralogy  of  Neie 
i'ork,  page  241.  Low  compressed  prisms,  of  which  ihe  ler- 
minftl  edges  are  replaced  by  a  single  row  of  molecules,  trni- 
anaulnire  of  Haiiy,  have  been  found  at  St.  Anthony's  nose, 
near  New  York,  accompauied  by  magnetic  pyrites.  They 
are  sometimes  so  Halteued,  as  to  put  on  the  appearance  of  an 
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eight-sided  table  with  be?elled  edges.*  The  vicinity  of  Goa- 
ferneur,  N.  Y.,  has  also  furnished  the  same  form — fig.  2— - 
M  on  cl29^  13',  P  on  c  140^  47',  c  on  c  143^  V.  —  Haup.  In 
Lancaster,  Billerica  and  Stowe,  Mass.,  good  crystals  of  apatite 
have  been  found;  and  at  the  former  place,  connected  with 
spodumene.  At  Franklin,  N.J.,  greenish-white  hexahedral 
prisms  are  found  with  Jeflersonite.  It  also  occurs  near  Balti- 
more, Md.,  and  near  Wilmington,  Del.  In  Maine,  at  Brant- 
wick,  on  the  banks  of  the  Androskoggin,  disseminated  in  gneiss, 
with  garnets.  At  Suckasunny,  N.  J.,  in  small  prisms,  associ- 
ated with  actynolite,  (byssolite),  and  more  rarely  with  pearly 
heulaudite. 

Appendix.  JF^hrous  Phosphate  of  Lime  or  Eupyrehrmtt^ 
of  Prof.  £mmons.t  This  is  a  very  singular  mineral  and  the 
first  example  of  phosphate  of  lime  occurring  under  a  fibrous 
form.  Indeed,  it  is  supposed  by  Prof  Emmons  to  be  a  new 
species,  but  according  to  the  analysis  made  by  Prof.  Beck,  ii^ 
contains  ninety-three  per  cent  of  phosphate  of  lime,  the  re- 
mainder being  oxide  of  iron,  alumina,  silica  and  water,  which 
are  most  probably  mere  accidental  impurities.  With  this 
chemical  composition,  and  in  the  absence  of  any  well  marked 
crystalline  structure,  it  seems  more  proper  to  consider  it  as  a 
variety  of  the  present  species.  The  following  description  of 
its  characters  has  been  drawn  up  by  Prof  Emmons. 

Color  pale  malachite-green,  passing  also  into  greenbh-white, 
and  sometimes  brownish.  Structure  indistinctly  fibrous  in  the 
thin  mammillated  layers,  which  are  arranged  like  those  of 
green  malachite.  Colors  of  the  separate  layers  various.  Doll 
and  opake.     Hardness  =:  4.     Specific  gravity  3*03. 

It  is  fusible,  B  B,  with  difficulty,  after  a  long  continuance  of 
the  blast,  and  on  the  surface  only,  into  a  glassy  glaze.  De- 
crepitates ;  with  borax  and  salt  of  phosphorus  it  fuses  into  a 
pale  bottle-green  glass  when  hot  or  warm,  but  transparent 
when  cold.  Heated  to  a  point  just  below  redness  it  phos- 
phoresces with  an  emerald-green  light.  Heated  in  a  glass  tube 
It  gives  off  a  little  vapor,  in  muriatic  acid  it  dissolves  easily 
and  perfectly  with  a  slight  ebullition ;  from  this  solution  oxa- 
late of  ammonia  throws  down  a  white  precipitate;  also  the 
carbonates  of  ammonia  and  soda  an  abundant  white  flocculent 
precipitate.  The  muriatic  solution  evaporated  to  dryness  is 
perfectly  redissolved  by  acidulated  water. 

This  remarkable  mineral  occurs  a  mile  south  of  Hammond*- 
ville,  at  Crown  Point,  not  far  from  the  landing.    It  has  a  re- 

*  Dr.  Troott,  Joor.  And.  NaL  Sei.,  (PUtadnlpkia),  vol.  U.  pb  58i 

t  Bm  hif  Seeond  Annaal  Raport  oo  Um  G«ologieal  8on«y  of  N«w  York,  pt.  SflL 


ACtDIPEBOTIS   EASTBr  HINE&ALS. 


lomewhat  in  color  and 
1  copper.     It  has. 


semblance  ti 

eridemly  co 

or  natural  historical  characteri 

atriking  resemblnnce  to  WaTclliie  and  Gibbsil 

nbandantly  in  tuberose  and  mammillated  niBBscB 

limestone. 

Its  name,  rupt/rehroilc,  has  an  allusion  to  its  beautiful  ph( 
phorescence  when  exposed  to  beat. 


but 


its  external 
al,  q.ite  . 
It  occurs 
gneiss  and 


Primarjform  a  Right  rhombic  pn: 
Sp.  Gr.  2-9  — 3  1. 


oril5°9'aDd64''fil'. 


poiip  over  M  .  .  .  .  TT"  a? 
p  oap  conliguDus  .  .  114  16 
t  on  t  couliguoua     .  .     S4     61 


Cleavage  interrupted  parallel  to  M.  Fracture  small 
ehoidal.  Color  several  shades  of  yellowish-  and  greenisl)' 
white;  very  translucent ;  with  a  vitreous  or  somewhat  resinous 
Itiatre.  Streak  white;  surface  of  M  smooth,  and  delicatelj 
■tiiaied  parallel  lo  its  edges  of  combination  with  7;. 

Herderite  much  resembles  asparagus-stone,  but  was  distin- 
guished by  Haidinger.  —  Hreaster's  Journal,  ix.  !iGO.  It  oc- 
curs imbedded  in  fluor,  in  the  tin  mines  of  Ebrenfriedersdgrf 
in  Saxony  ;  and  is  a  very  rare  species. 


FLUOR  SPAR.t 


iit6'.II.   Oelshednl 


» 


Combination  of  o 
Formula :  CalFl. 


a  acid,  and  one  atom  lin 
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Sp.  Gr.  3  0  to 3-3.  H.  =  40. 
Floor  occurs  crystallized,  nodular,  compact,  and  earthy; 
the  first  has  a  perfectly  lamellar  structure,  and  may  be  deaved 
with  facility  into  the  tetrahedron,  acute  rhomboid,  and  Regular 
octahedron,  the  latter  of  which  has  been  adopted  as  its  primary 
form ;  occasionally  howe?er  the  edges  of  a  cube  of  fluor  may 
be  displaced  mechanically,  affording  an  apparent  cleavage  par- 
allel to  the  planes  of  the  rhombic  dodecahedron ;  but  this  is 
only  deceptive,  for  the  planes  so  produced  are  irregular,  and 
therefore  unlike  those  parallel  to  the  planes  of  the  octahedron, 
and  may  be  termed  planes  of  composition.  It  occurs  in  the 
form  of  the  octahedron  and  its  varieties;  as  the  cube,  dodecac 
hedron  with  rhombic  planes,  d&c.  Fluor  is  found  perfectly 
limpid  and  transparent;  also  white,  grey,  and  exhibiting  vari- 
ous shades  of  blue,  green,  red,  yellow,  and  purple:  when 
pounded  and  placed  on  live  coal  it  emits  a  phosphorescent 
light,  blue,  green,  purple,  or  yellow ;  when  thrown  in  mass 
into  the  fire,  it  decrepitates  and  flies.  Is  acted  upon  by  acids, 
and  particularly  by  heated  sulphuric  acid,  which  decomposes 
it,  and  disengages  fluoric  acid  in  vapors.  Alone  on  charcoal 
it  fuses  by  much  heat  into  an  opake  white  globule ;  with  bo* 
rax,  and  salt  of  phosphorus  it  forms  a  transparent  glass,  which 
when  saturated  to  a  certain  extent  becomes  opake. 

].  s.  3.  4. 


5. 


6. 


10. 


11. 


19. 


Fii;.  1,  primary ;  the  remilar  octahedron.  Fin;.  2,  the  same,  having  aU 
its  aolid  angles  replaced  by  square  planes,  which  are  enlarged  and  com- 
plete in  fig.  3,  the  cube.   Fig.  4,  the  cube,  of  which  the  edges  and  angles 

24» 
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*re  repUced.  Fig.  B,  the  octBheilnm.irith  ili  edges  repUeod  bf  nx-nded 
ptuin',  which  In  (ig.  6  are  coniplele  and  of  a  rlioiiibk  shape,  formiDg  ths 
rhombic  dodecBtiedroa.     Pig.  7  the  cube  tvith  ils  edges  bevelled,  or  re- 

Ciced  by  two  planes;  these  pUnes  sre  complete  in  ng.  8,  formiiif;  ■  solid 
tiDded  by  Iwenty-four  Iriingular  plsoes.  Fig.  9.  the  cube,  hnving  each 
■olid  angle  replaced  by  three  pEines,  which  iu  lig.  ID  *re  seen  In  com- 
binatiun  wilh  planes  replacing  the  edges  of  the  cube.  Fig.  11,  the  cube, 
of  which  each  sahd  angle  is  replaced  by  aii  planes;  these  are  enlarged 
■nd  nearly  complete  in  fig.  12;  represenling  a  crystal  bounded  by  filiy- 

One  crystal  (fram  Devonshire)  in  Mr.  Phillips'a  possession  exhibited  all 
Uie  bcei  represonled  on  the  anoexed  figure  except  bl  3  and  4,  and  c3. 


I 


clono 147  00 

cBona 174  40 

c3  an  o 179  40 

iJIoDiil' 166  60 

diood'i- leO  12 

dl  Drifl'oDa 153  10 


No  part  or  the  world  has  hitherto  produced  finer  specimens 
orihis  species  than  the  couniies  of  Cumberland,  Derby,  aud 
Cornwall.  Those  varieties  from  tlie  lend  minea  of  Alston 
Moor  and  Derbyshire,  usually  assume  the  form  of  the  cube, 
SQd  present  the  finest  shades  of  blue  and  green,  varying  in 
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color  as  the  light  by  which  they  are  examined  is  reflected  or 
transmitted ;  some  beautiful  octahedral  forms  occur  at  Beer^ 
alston  in  De? onshire,  while  the  neighboring  county  of  Corn- 
wall has  afibrded  an  endless  variety  of  crystallizations.  Dark- 
blue  cubical  crystals  ha?e  been  noticed  in  porphyritic  green- 
stone near  Gourock  in  Renfrewshire,  also  though  sparingly 
in  Aberdeenshire ;  but  fluor  is  on  the  whole  a  rare  production 
either  of  Scotland  or  Ireland. 

Crystallized  fluor  is  found  at  Mont  Blanc  and  St  Gothard — 
on  the  latter  in  octahedrons  of  a  rose-red  color ;  in  Saxony, 
the  Bannat,  and  other  countries,  it  occurs  in  veins  in  primi- 
tive mountains,  exhibiting  various  modifications  and  great  vai- 
rieties  of  color ;  and  at  Zinnwald  in  Bohemia,  accompanies 
oxide  of  tin,  mica,  apatite,  and  quartz. 

In  the  United  States  a  beautiful  pale  green  fluor  spar  in 
octahedral  crystals,  occurs  on  the  White  mountains,  N.  H.,  in 
the  ruins  of  a  slide  east  of  Saco,  as  described  by  ProC  Hub> 
bard.  It  is  imbedded  in  masses  of  radiated  quartz,  and  the 
crystals  are  sometimes  an  inch  and  a  fourth  in  diameter.  At 
Eaton  and  Westmoreland,  N.  H.,  it  occurs  in  considerable 
abundance,  accompanying  copper  and  iron  pyrites;  also  at 
Putney,  Vt.,  of  an  emerald-green  color.  The  lead  mine  at 
Southampton,  Mass.,  has  also  furnished  a  beautiful  green  and 
purple  variety.  At  Trumbull,  Conn.,  it  is  associated  with 
topaz,  mica  and  quartz,  and  is  sometimes  crystallized.  Ex- 
posed to  heat  it  has  the  character  of  chlorophane.  Crystals 
of  large  dimensions,  sometimes  a  foot  ,in  diameter,  have  been 
found  on  the  southern  bank  of  Muscolunge  Lake,  Jeffisrson 
county,  N.  Y.  They  are  usually  of  a  greenish  color.  At 
Lowville,  Lewis  county,  both  cubical  and  octahedral  crystals 
are  found  in  narrow  veins  in  limestone  with  iron  pyrites  and 
galena;  they  are  of  a  green  color  and  nearly  transparent 
Very  rarely,  insulated  crystals  of  this  mineral  of  a  yellow  color 
are  met  with  in  the  geodes  of  pearl-spar  and  celestine,  at 
Lockport  and  Niagara,  N.  Y.  According  to  Prof.  Beck, 
crystals  of  a  purple  color,  and  exhibiting  the  form  of  the 
cubfhociaidre  of  Haiiy,  have  been  obtained  at  Rossie,  as  also 
large  and  very  perfect  dodecahedral  crystals  in  the  town  of 
De  Kalb,  St  Lawrence  county,  N.  Y.  In  New  Jersey  it  is 
disseminated  in  the  limestone  at  Franklin.  Fine  deep  purple 
colored  cubes  have  been  brought  from  Smith  county,  Tenn. ; 
and  other  varieties  from  Shenandona  county,  Vir.,  and  from 
Shawne  Town,  111. 


Near  Castletoo  in  Derbyshire,  floor  b  feand  in  detached  maifef,  whoee 
tCructore  b  divergent,  and  their  colon,  u  grey,  yeilow,  blue,  brown,  are 
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_^   ..._ ,  .  t,  obeliaks.  ai 

CvmpacI  fluor  it  h»rieT  (hta  coiamoo  9aB  ,  ?  — 

nlir  lexture  ;  In  general  ll  In  Iranalucenl  only  on  the  edgei ;  whea  placed 
OD  livs  cml,  it  moally  gtves  out  a  icreen  lishl,  but  ume  ■pecimens  eihibit 
Tarioiie  ihades  ol  green,  blue,  violel,  ancl  red.  ll  occura  at  Slolberg  in 
the  Harti,  wliere,  when  first  raised,  il  presents  a  line  sky-blue  calor,  but 
ihortly,  on  eipoiure,  beconicB  perfccdy  wbile  ;  also  in  Norway,  Sweden, 
•tid  Cornwall. 

Earthy  JIuor  exbiUla  a  Triible  texture.  It  ii  found  in  Saxony  and 
Norway  ;  in  Durbam.with  partially decamposed  (-alena;  and  in  a  grinu- 
lir  pulverulent  slate,  in  the  Beeralslono  lead  mine,  Devonshire. 

Tbe  name  Chloraphant  has  been  applied  to  there  varieties  nbicb,  when 
exposed  to  heat,  eibibil  the  phetiomeaon  of  phosphorescence  in  peculiarly 
brisht-green  color*.  One  presenting  an  Imperfectly  lamellar  structure, 
and  of  a  paie-violct  color,  from  Nertcscbinsk  in  Siberia,  possesses  this 


Eroperly  to  a  remarkable  degree  ;  and  in  some  of  the  Cornish  s] 
.  is  also  easily  detected.     It  dons  not  <1y  in  tbe  Bre,  but  eIvm  oui  a  pnos- 
phorescent  light  ofa  most  beauliful  emerald  •green.*  which,  if  not  exposed 


«  hl|;h  a  temperature,  it  will  exhibit  repeatedly. 
The  circumslance  of  its  fluoHc  acid  being  disengaeed  when  treated  with 
sulphuric  acid,  renders  fluor  spar  a  useful  medium  tor  eiecuting  etchii^ 
on  class,  which  arc  readily  oblained  by  exposing  a  plate  partially  coated 
with  wax  to  tbe  action  of  this  acid  as  il  is  evolved  in  a  gaseous  stale ;  Ifail 
portion  of  the  %\ti»  covered  by  the  wax  of  course  remains  entire,  while 
whatever  has  been  laid  bore  will  shortly  be  fouiid  to  have  been  Acted  upon 
to  a  consideniblo  doplh,  and  thus  figures  of  any  description  roay  be  pro- 
duced Ob  glass  wiilioul  much  difficulty. 


ANHYDROUS  SULPHATE  OF 

LIME. 

ANnvimiTE. 

Hnrlacite,  WBifelipilb,  W.    Cluiiii  Salpbmii-  Anhfdn.  R. 

Aqhyd.i 

When  ptire  ii  confisls  of  one  atom  (5)  sulphur 

ic  acid 

one  atom  (3-5)  of  lime.     Formula  :  CalS. 

B 

oi™;.. 

BS-J  Klipnlh.     OSMBixe.  D9-B76lr«»y>r.  97.iBeBduI. 

Sp.  Gr.  2-5  —  29.  H.  =  3  0  —  35. 
AnhyJrile  occura  crvslnllized  in  the  form  of  a  Right  rec- 
Isnguliir  prism,  of  which  the  lalersl  edges  ere  sometimes, 
though  rarely,  replaced.  It  readily  yields  to  cleavage  parallel 
with  the  pintles  of  the  prism,  but  with  more  difficulty  in  one 
direction  than  in  the  other  two.  It  is  ivhiie,  violet,  bluish,  or 
reddish;  is  translucent,  sometimes  transparent;  with  a  splea- 
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dent,  pearly  lustre.  It  possesses  double  refraction.  In  the 
matrass  it  yields  no  water,  and  it  does  not  exfoliate  like  gyp- 
sum B  B,  but  becomes  glazed  over  with  a  white  friable  en- 
amel ;  with  borax  it  fuses  with  effervescence  into  a  transpa- 
rent glass,  which  on  cooling  is  yellowish-brown,  and  which,  it 
the  proportion  of  the  assay  be  considerable,  becomes  brown 
and  opake;  with  fiuor  spar  it  forms  a  transparent  globule 
while  hot,  which  alters  into  an  opake-white  enamel  when  cold. 


(^^  - 

^ 

\ 

A 

T 

P  on  M  or  T 9fP  C  H. 

MonT 90  0  — 

M  on  d 140  4  — 

T  ond 129  56  — 


It  is  found  in  the  salt  mines  of  Hall  in  the  Tyrol,  and  Bex 
in  Switzerland ;  also  in  cleavable  masses  of  a  brick-red  color 
imbedded  with  gypsum  and  polyhalite,  in  beds  of  rock  salt  at 
Aussee  in  Upper  Austria.  In  the  United  States,  at  Lock- 
port,  Niagara  county,  N.Y.,  this  mineral  occurs  in  foliated 
nearly  transparent  masses  of  a  sky-blue  color,  in  the  geodes 
of  the  limestone. 

Compact  Anhydrite  or  Vulpinite  occurs  massive,  contorted, 
and  reniform.  It  is  found  in  the  salt  mines  of  Upper  Austria 
and  Salzsburg;  at  Suiz  on  the  Neckar  in  Wirtemberg,  and  at 
Bleiberg  in  Carinthia.  The  contorted  variety  termed  pierre 
des  trippes  (from  its  resemblance  to  the  convolutions  of  the 
intestines)  occurs  in  clay,  in  the  salt  mines  of  Wielitzka  and 
Bochnia  in  Poland ;  while  the  variety  which  takes  a  fine  pol- 
ish, and  is  known  by  artists  as  the  marmo  bardiglio  di  Ber^ 
gamo,  occurs  with  limestone  at  Vulpino  in  Italy. 


HYDROUS  SULPHATE  OF  LIME. 

GYPSUM." 

Bulpbtt«  of  Lime.    Belenite.   Oypn,  W.   Chnuz  Salphat^.H.    Axifhinfthle  Gjrfwuin,  J. 
Priimatoidal  Gypiuin  Haloide,  M.    Gyptalut  Rboniboideiu,  U. 

This  is  a  hydrous  sulphate  of  lime,  consisting  of  one  atom 
sulphuric  acid,  one  atom  lime,  and  two  atoms  water.    Formula, 

CalSI-j-^Aq.    Analysis  by  Bucholz :  Sulphuric  acid  46'0,  lime 
330,  water  2 10. 


*  Gypte  if  said  In  hare  been  the  term  fiven  hy  the  aneienta  to  calcined  aatpbato  of 
lime  ',  thai  mineral  io  tta  natural  state  is  now  termed  fypeom ;  it  cootaioa  water. 


»86  iCrDIPEBOirS  EiSTHT  ailMETIALS: 

Sp.  Gr.  326  to  2-4.     H.  =  IS— 2-0. 

Of  gjpsum  there  are  Bcveral  varieties.   It  occurs  CTjstallij 
fibrnug;  having  a  granular  texture;  compact;  and  earthy. 

Stlrmtt*  occurs  generally  in  flattish  crystals.  The  primBry 
tbrm  is  a  Right  oblique-angled  prism,  of  which  the  bases  are 
oblique-angled  parallelograms  of  1 13°  S'  and  66°  52' ;  it  cleafes 
with  eaae  and  brilliancy,  parallel  only  with  the  Iprminal  plaiies 
P  of  the  following  figures,  but  cleavages  parallel  to  the  lateral 
planes  may  be  attained  from  the  finely  divided  lamina;  lustre 
shining,  sometimes  pearly;  more  or  less  transparent,  and  so 
soft  as  to  yield  to  ihe  nail. 


i 


The  preceding  figures  are  giFeii  only  with  ■  view  to  elucidate  the 
iniinner  in  which  Ihe  modifying  planes  a  b  e  d  oflhe  Ibllowiag  G^ro  ire 
rilunteit  on  Ihe  angles  or  eJgva  of  ihe  primary. 

P  on  M  or  T  {primary)  90"  00' 

M  OUT  ...  .  ditto  .113  08 

P  ontl 108  00 

-b2 144  40 

-cl 153  S9 

-  e3 143  42 

-  e3 134  SO 

-a 112  14 

-J no  61 

-e     9000 

\  V  /       ^,-^  oi  on  il' 143  48 

±1/^.^'^  b2on  b*  .  ■ 108  05 

<3  ones' Ill   20 

a  on  a* 138  4St 

o  aa<3 lie   18 

it  on  a 149  20 

^2  on  e3 126  Meg. 

It  presents  various  shades  of  white,  yellow,  grey,  brown, 
red,  and  violet.  Reduced  to  thin  lumins,  it  is  flexible  bui 
not  elastic.  Gives  off  water  in  the  matrass ;  and,  B  B,  in  the 
platina  forceps,  exfoliates  nnd  fuses  with  difficulty  into  k  white 
enamel.     With  fluor  spar  it  readily  fuses. 

Selenile  is  most  commonly  met  with  disseminated  in  argilla- 
ceous deposits ;  not  often  in  reins.  The  finest  and  most  trans- 
parent crystals  occur  in  the  salt  mines  of  Bex  in  Switzerland, 
at  Hall  in  the  Tyrol,  in  the  sulphur  mines  of  Sicily,  neat 
Orj'ana  in  Spain,  and  in  detached  and  very  symmetrical  individ- 
uals in  clay  at  Shotover  Hill  in  Oxfordshire.     Large  lenticu- 
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lar  crystals,  and  the  scaly  varieties,  are  found  at  Montmartre 
near  Paris.  Broad  foliated  masses  are  common  in  the  gypsum 
of  Nora  Scotia,  and  recently  fine  large  groups  of  crystals  of 
a  brown  color  have  been  found  at  Sussex  Vale,  in  the  Prov- 
ince of  New  Brunswick.  A  remarkable  specimen  of  the  lat- 
ter is  in  the  possession  of  Dr.  Martin  Gay  of  Boston. 

The  tertiary  formations  of  Virginia  and  Maryland,  abound 
in  large  and  very  beautiful  groups  of  crystallized  selenite, 
particularly  St  Mary  and  Calvert  counties,  which  have  been 
carefully  explored  by  Messrs.  T.  A.  Conrad  and  F.  Markoe,  Jr. 
Crystallized  and  massive  gypsum  occurs  in  New  York ;  the 
former  having  the  primary  figure  replaced  on  its  longer  termi- 
nal edges,  is  finely  exhibited  in  some  of  the  specimens  from 
Lockport ;  the  fibrous  variety,  possessing  considerable  lustrCi 
is  found  in  Onondaga  county,  and  in  most  of  the  extensive 
plaster  beds  in  the  western  part  of  the  State.  Remarkably 
beautiful  transparent  crystals  having  both  the  longer  and 
shorter  terminal  edges  replaced,  (figs.  3  and  4)  are  imbedded  in 
a  snowy-white  gypsum  at  Poland,  Trumbull  county,  Ohio. 
The  pure  transparent  fdia  from  Lockport,  contain  small 
cavities  enclosing  a  colorless  fluid,  which,  from  the  sluggish 
movement  to  and  fro  of  the  small  globule  of  air  contained  in 
it,  resembles  oil  of  vitriol.  These  specimens  penetrated  by 
dog  tooth  spar,  and  celestine,  frequently  possess  great  beau- 
ty, and  form  some  of  the  most  ornamental  tre&sures  of  oar 
cabinets. 

Compact  Gtpsum  occurs  only  nmssive;  its  fracture  is  compact,  or 
8lia:ht1y  splintery ,  it  is  dull,  or  possesses  a  glimmering  lustre  ;  is  soft  and 
translucent  on  the  edges.  Its  colors  are  much  the  same  as  those  ofselen* 
ile,  but  it  is  often  party-colored ;  either  spotted  or  veined. 

It  occurs  in  England,  at  Ferrybridge  in  Yorkshire,  in  Nottinghamshire* 
and  in  Derbyshire.  Near  Sienna  in  Tuscany  it  is  obtained  extremely 
pure  and  compact;  and  is  employed  by  the  architect  for  columns  ana 
other  ornamentfi,  being  more  easily  worked  than  marble ;  it  also  admits  of 
being  turned  on  the  lathe  into  cups,  basons,  vases,  and  other  similar  arti- 
cles. In  South  America  in  the  Cordillera  of  Chili,  the  Yalle  del  Yeso^ 
takes  its  name  from  a  great  bed  of  pure  white  gypsum,  which  is  at  least 
two  thousand  feet  thick,  and  where  it  is  uwd  in  the  manufacture  of  wine. 
— DanDin*8  Journal  of  Researchen^  p.  889.  The  most  extensive  deposits 
of  gypsum  in  North  America,  are  found  in  the  new  red  sandstone  formation  of 
Nova  Scotia,  whence  the  greater  part  of  all  that  is  employed  in  agriculture 
in  the  United  States,  is  obtained.  Gypsum  is  sometimes  found  even  among 
the  scorias  of  volcanoes,  as  at  the  Sandwich  Islands.  In  the  United  States 
extensive  beds  of  compact  gypsum  occur  in  Ohio,  Illinois,  Yirginia,  Ten* 
ncssee  and  Arkansas ;  frequently  associated  with  salt  springs. 

Fibrous  Gtpsum  occurs  in  extremely  delicate  and  easily  separated 
fibres ;  also  massive,  of  which  the  fibres  are  either  straight  or  curved.  It 
has  a  glistening  or  pearly  lustre,  and  presents  various  shades  of  wUte, 
grey,  yellow,  and  red ;  it  is  generally  translucent    It  occurs  in  Derby* 
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rpsuM  generaJly  occurs  mainive,  being  compoied  of 

small  cryilaDine  laminr.     ll  has  s  shlnini;  pearly  lu>- 

insiucenl;  ind  very  soft,     lis  colon  resemble  (h»c  of  selenite. 

in  beds  in  primilive  mad  lerandnry  rocki,    A(  Luneburg  it  U  tJie 

of  (he  bonici(e.   Large  quitriies  of  ■  pure  wbilo  varjely  exiit  atti 

Cuvaleee  ju  Ihe  Soulhem  Tyi-ot ;  also  at  Vizillc,  near  Grenoble  in  France. 

In  Cheshire  snd  Derbysliire  it  lorms  beds  in  marl. 

Eabthv  GrpsvH  occurs  ia  oose  earthy  parlictes  or  seatei,  wbidi 
we  dull,  or  poaseM  a  glimmering;  luaire,  in  beds,  encloaed  wilbiu  Ibe 
itrala  of  Becondary  faruialiona  of  gypaum,  in  Suiony,  Salzburg,  and 
Norway. 

The  mo^t  decided  characterislic  of  crystallized  gyp>um  is  the  flexibilil; 
of  iU  taminir,  in(o  which  il  may  be  separitled  to  almost  any  dejp'ee  of 
Ihinness;  Ihe  massive  varieties  are  at  once  riislinguiihcd  from  llmestMie 
by  Ihcir  inferior  hurdnesa,  being  reiulily  scratched  by  the  nail,  BOd  yietd- 
Ing  a  white  powder. 


Consists  of  nitric  acid  o7'44,  lime  32,  water  10  56 ;  answer- 
ing very  nearly  to  the  rortniiln:  CalNt+Aq. 

Primary  form  a  Rhomboid,  or  a  regular  aix-sjdcd  prism. 

It  occurs  in  fibrous  efflorescences  often  united  iu  the  form 
of  silken  lufts,  or  pulverulent ;  is  very  deliquescent,  and  solu- 
ble in  water.  On  burning  coala  it  melts  slowly,  with  slight 
detonation,  and,  as  it  dries,  loses  its  acid;  the  residue  does 
not  afterwards  attract  moisture  from  the  air,  and  ia  phosphor* 
escent;  taste  tiitter  and  disngreeable. 

It  is  found  in  silky  efflorescences  on  old  walls,  in  caverns, 
or  on  calcareous  rocks,  in  the  neighborhood  of  decayed  vege- 
table mailer;  and  in  some  mineral  waters.  It  is  said  to 
form  silky  efflorescences  in  some  of  llie  limestone  caverns  of 
Kentucky;  whence  it  is  obtained  for  the  making  of  saltpetre. 


DATHOLITE.' 

DfLifne.      Dglholll,  W.     Ohikui  Br 


Combination  of  silica,  boraclc  acid,  lime,  and  water. 

Amidol.  ADdresslwrf. 


■  Dnlhc^lUi.  (ram  the  ^ 


H  wut  of  trmuptrtHcj 
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Andraaibeif. 

Boncic  acid. 90-315. . . . 

Silica 38^77.... 

Lime 3&-640.... 

Water.. 5*5e8.... 


ArandaU 
,.81-377 
..37*5a0 
..3&'398 
..  &*7Q9 


100-00  RaouiMlabaif.*      lOOHW  Baimnalihii. 

These  last  analyses  by  Rammelsberg  and  Dumenil  nearly 
agree  with  the  results  obtained  by  Stromeyer,  according  to 
which  Dr.  Thomson  has  expressed  the  constitution  of  the  min- 
eral thus:  dCaISH-CaIBH-2^Aq. 

Sp.  Qr.  2-9  to  3-3.     H.=60--6-6. 

Datholite  occurs  massire,  and  crystallized  in  rhombic  prisms 
of  which  the  lateral  edses  and  the  solid  angles  are  commonly 
replaced  by  planes;  cdor  greyish, or  greenish-white;  translu- 
cent ;  fracture  imperfectly  conchoidal,  with  a  somewhat  Titre- 
ous  lustre.  The  primary  form  is  a  Right  rhombic  prism  of 
about  103°  40'  and  7ff*  W,  from  the  measurement  of  iu  natu- 
ral planes  by  the  reflectire  goniometer.  When  exposed  to  the 
flame  of  a  candle  it  becomes  opake,  and  crumbles  down*  be> 
tween  the  Angers;  BB,  it  intumesces  into  a  white  mass,  and 
then  melts  into  a  transparent  or  pale  rose-colored  globule.  It 
dissolves  readiJy  in,  and  gelatinizes  with,  nitric  acid. 

40 

48 
6 
45 
25 
45 
15 
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00e.g. 

It  occurs  at  Arendal  in  Norway ;  at  Andreasberg  in  the 
Hartz ;  in  the  island  of  Uton  in  Sweden ;  and  in  the  Talley  of 
Glen  Farg  in  Perthshire. 

In  the  United  States  the  trap  rocks  of  Connecticut  and  New 
Jersey,  have  furnished  very  beautiful  crystallizations  of  this 
mineral.  It  is  found  at  Hartford,  Middlefield,  Cheshire,  and 
at  one  or  two  other  places  in  the  fqrmer  state ;  sometimes  in 
a  massive  fibrous  form,  (botryolite).  At  Patterson  and  Ber- 
gen, N.  J.,  the  crystals,  though  usually  highly  modified,  have 


P  on  M  or  M'  .  .  .  .    Wfi 

M  op  M' 108 

M  or  M'  on/  ....  141 
—  on  e,  or  M'  on  e'  •  129 

M'ont 180 

Ponol 112 

el 147 

e2 128 

d 140 

— —  e  or  e* 140 

Aori 147 

d  or  el 157 

/  or  a2 141 


t  Benelioi*  Ra|»port  Annael,  1840,  p.  130i.   BauMlabarg*!  Bandwtfrtariweh,  lit  put, 
paja  183. 
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exhibited  the  primary  planes  almost  entire.  It  is  here  asso- 
ciated with  calc  spar,  apophylHle,  analcime  and  slilbite.  Ac- 
cording to  Prof.  Beck,  small  crystals  prescDting  the  primar; 
form  only  slightly  modihed,  occur  in  gneiss  near  YoDkers,  West 
Chester  county,  N.  V. 

BoTBvoLiTE  occurs  in  mamillary  concretions  farmed  of  con- 
c  layers,  having  a  splintery  or  fibrous  texture  ;  it  is  brit- 
tle, translucent  on  the  edges,  and  exlcrnally  of  a  pearl-  or 
yelloivish-grey  color;  internally  white,  greyish,  and  red  in 
concentric  circles.  It  also  occurs  in  small  botryoidal*  masses, 
which  are  white  and  have  an  earthy  texture.  BB,  it  melia 
into  a  white  glass.  Its  locality  is  Arendnl  in  Norway,  where  it 
forms  in  a  bed  in  gneiss,  accoinpnnied  by  schorl,  magnetic  iron 
ore,  and  iron  pyrites.  According  to  M.  Rammelsberg.  (Brr- 
uliui'  Rapport  Annud,  p.  136,  1840,)  it  is  generally  mixed 
with  carbonate  of  lime,  and  when  this  is  removed,  the  analysis 
of  the  mineral  gives  silica  *>-90,  boraticacid  18*34,  lime  34-27, 
water  lO'SS.  It  ditTers  from  crystallized  dathulite  in  contain- 
ing one  aloni  more  of  water. 

HuMBOLDiTE.  The  small,  brilliant  transparent  crystals  of 
this  mineral  from  the  Seisen  Alps  in  the  Tyrol,  have  been 
examined  by  M.  Levy,  and  supposed  not  to  be  detived  from  a 
Right  rhombic  prism,  but  from  an  Oblique  rhomhic  priatn, 
He  has  hence  considered  it  as  a  new  species  under  the  name 
of  Humboldite.  But  no  analysis  has  been  made  of  these  crys- 
tals, and  the  specific  distinction  supposed  to  exist  by  M.  Leiy 
is  not  generally  admitted. t 


BARYTO-FLUATE   OF   LIME. 


p.  141.) 


This  mineral  occurs  in  Derbyshire,  constituting  a  bed  an 
inch  thick  in  a  slaty  limestone.  In  appearance  it  is  very  simi- 
lar to  grey  compact  limestone.  lis  specific  gravity  is  375, 
It  was  analyzed  by  Smithson,  who  found  it  composed  of  sul- 
phate of  lime  51*5,  fluoride  of  calcium  48-5 :  corresponding 
with  one  atom  sulphate  of  barytes  and  three  atoms  duoride 
ofcalcium.J     Formula:  3Ca!FI+BrS. 


rhtn»  bolr/ollle,  fioit 
li.  Brmlii  IGfic)',  Moll 
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PHARMACOLITE.* 

>«iU*BfLini<-.    Aninikbl'illbr,  W.    Choui  Ar»nll1«r,  II.    riianniFDlilc,  J 
prinnmic  Uypigiii  lUioida,  BaU>*tir.    Gipiiliu  ilelUliu,  D. 

Combination  of  arsenic  acid,  liroe,  and  water. 

Will 


...so'io... 


Tbe  pure  crystals  of  this  mineral  analyzed  by  the  late  Dr. 
Turner,  were  composed  of  arseniate  of  lime  T9'0I,  water 
SOW,  or  of  one  atom  of  the  former,  and  two  aod  a  half  atoms 
of  the  latter.     Formula  r  ColAs+2^Aq. 

Sp.  Gr.  2  64  —  2-8.     H.  =  20  — 35. 

Tha  pharmacoliie  ia  found  in  minute  Hbroua  or  acicolar 
crystals,  which  comnianly  are  aggregated  into  botryoidal  or 
globniar  masses,  having  a  glimmering  or  silky  lustre;  more 
rarely  in  modified  crystals,  the  primary  form  of  which  is  sup- 
posed tu  be  a  Right  rhombic  prism.  Cleavage  parallel  to  P, 
highly  perfect  and  easily  obtnined.  Its  color  is  white  or  grey- 
ish-wbite ;  but  the  furfacr  is  often  tinged  of  a  red  or  violet 
color  by  arseniate  of  cobalL  B  B,  it  is  almost  entirely  volatil- 
ized, with  a  dense  white  arsenical  vapor.  In  nitric  acid  it 
dissolves  readily  without  eServescence. 


/on/ lir  24' 

0  lo  the  edge  between  1    bi    ti 


Pharmacolite  occurs  at  Andrensberg  in  the  Hartz  ;  at  Rie- 
ffelsdorf,  and  Glucksbrunn  in  Thuriugin  ;  at  St.  Marie-aux- 
Mines  in  the  Vosges,  in  minute  silky  white  crystals;  and  at 
Witlichen,  near  Furslenberg  in  Germany,  disseminated  on 
granite,  in  a  vein  containing  cobalt,  baryles,  and  sulphate  of 
lime.  Clear  transparent  crystals  of  pharmacolite,  very  dis- 
tinctly pronounced,  and  fully  a  line  in  diameter,  were  at  one 
period  found  in  the  Grand  Duchy  of  Baden,  pmbably  at  Ba- 
denweiler,  and  of  these  some  fine  specimens  are  preserved  in 
the  palace  ai  Corlsrhue, 


r»2  A< 

The  Puro-pha 
Hesaia,  contains 
other  respecls  co 
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■Biacalilr.  of  Slromeyer,  from  Riegelsdorf  in 
about  three  per  cent,  of  magnesia,  but  in 
responds  with  this  mineral. 

HAIDINGERITE.* 

IhntDmoDi  Gjpflum  Haloidflp  Haidimgtr.    Gjpniui  rboBbkm,  D. 

It  is  composed  by  the  analysis  of  Turner,  of  arseniate  of 
lime  SSftS,  water  1432  ;  or  it  is  a  sesquihydrous  arseniale  of 
lime,  containing  one  atom  less  of  water  than  the  last  de- 
scribed species.    Formula:  CalAa+1+Aq. 

Sp.  Gr,  2-84.     H.  —  20  —2-5. 

Primary,  a  Right  rhombic  prism;  color  white  and  transpa- 
rent, with  a  vitreous  lustre,  and  white  streak.  Cleavage  highly 
perfect  and  ensily  obtained  parallel  to  d.  Readily  soluble  in 
acid.     Thin  lamins  slightly  flexible. 


This  very  rare  mineral  was  distinguished  by  Haidinger  from 
the  pharmacolite  of  Baden,  which  it  accompanies,  and  with 
which  it  used  to  be  confounded.  Its  form  and  lustre  arc  dis- 
tinct, and  it  occurs  in  crystals  aggregated  in  botryoidal  form. 

OXALATE  OF  LIME. 

II.  J.  Bmaki.     (LonJ.  nil  Ed.ub.  PW.  .Woj;.  i.i.  p.  419,  1S«.> 

Mr.  Brooke  on  examining  some  specimens  of  carbonate  of 
lime  supposed  to  be  from  Hungary,  detected  a  few  small  crys- 
tals from  one  tenth  to  one  fourth  of  an  inch  long,  which,  on 
examination  by  Mr.  Landnll,  proved  to  be  oxalate  of  lime  with 
one  proportional  of  water. 

Sp.  Gr.  |-S3;(.     H.  =  rather  than  less  cnlc-spar. 

It  possesses  a  high  metallic  lustre,  similar  to  that  of  sulphate 
of  lead.  Is  very  brittle  ;  fracture  being  conchoidal.  Is  color- 
less, and  transparent  to  opake.  Its  primary  form  is  an  Ob- 
lique rhombic  prism  (see  fig.  12,  p.  x\.  of  the  Introduction  to 
this  volume,)  the  secondary  modifications  of  which  are  shown 


T,  Wm.  Hudintcr,  Eiq.    Bni 


■■  Joonol,  lit.  303i  ■ 
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on  the  subjoined  figure  as  given  by  Brooke.     Cleavage  par- 
allel to  P,  M  and  to  c. 

P  on  M lor^  14' 


Poo  a 127 

P  00  IP  .  .  * 90 

P  OD  6 109 

Pont 1S6 

P  on/ 148 

a  on  t 164 

a  on/ 148 

a  on  £ 148 

a  on  6 101 

M  on  M' 100 

M  on  ti 100 

M  on  e 129 

Mona Ill 

JAouV 188 

M  on  t 186 

Hon/ 142 
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Most  of  the  crystals  are  twins,  and  remarkably  symmetrical 
in  their  forms.  All  the  planes  are  bright  and  perfect  except 
M,  which  is  striated  by  its  alternations  with  if ;  and/,  which 
is  also  striated  parallel  to  the  edge  between/ and/^  Mr. 
Brooke  observes  that  their  crystals  appear  to  have  been  formed 
contemporaneously  with  those  of  the  calc-spar,  in  which  some 
of  them  are  imbedded ;  a  circumstance  which  excludes  the  sop* 
position  of  their  being  of  vegetable  origin.  As  only  one  other 
oxalate,  that  of  iron,  is  known  to  exist  in  the  mineral  state, 
and  as  it  occurs  in  a  bed  of  wood  coal,  and  the  oxalic  acid 
contained  in  it  may  be  presumed  to  have  been  derived  from 
vegetable  matter,  this  oxalate  of  lime  affords  the  first  instance 
of  the  occurrence  of  oxalic  acid  as  a  distinct  mineral  product 

TUNGSTATE  OF  LIME. 

Pyramidal  Scbeeliam  Baryte,  M.    Tunfiten  f  Schweritein,  W.    Sehaelin  Caleaire,  B. 
l-yramidal  Tuogaten,  J.    Bebealile^  Jfeeker,    Scheelius  pyrunidalia,  D. 

Combination  of  tungstic  acid  and  lime. 

Sweden.  Huntinfton,  Conn.    Schlackenwald.  Zinwald. 

Tuni^tieaeid 80-42 76*05 78'00 76^ 

Lime 19*40 19*36 19*06 IfrSO 

Oxide  ofiron 0*00 1*09 0*00 1*47 

Silica 0*00 9*54 9H» B^ 

Alumina 0*00 0*00 0<M ,  1^ 


99-88  BeneUni.       9996BoweD.(  99*66 


9S40fl 


•  For  theae  meaaorementa  Mr.  Brooka  acknowledgaa  hinaalf  iadabUd  to  tnt  Miller, 
of  Cambrid^. 

t  Tunfsten,  German ;  a  beary  atone. 

t  In  honor  of  Seheele,  wbo  flnt  aecarately  invaatlgatod  thia  minert],  ud  diaMvand 
tnnfatic  acid. 

%  Amer.  Joor.  of  Scieoon,  t.  p.  118. 

II  Tbaae  laat  two  analjpata  an  bj  Bachols  aad  Braadaa.  8ehw«I|g«r'a  JooiBal,sx.965. 
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The  results  of  these  several  analyses  approach  very  nearly 
one  atom  lungsiic  acid  and  one  atom  lime.     The  conatitutiDn 
of  this  miaeral  is  therefore  thus  expressed  :  CalTD.* 
Sp.  Gr.GO— 61.     H.  — 40  — 45. 

Tungsten  has  a  greyish  and  yellowish-white  color,  and  oc- 
curs both  crystallized  and  amorphous ;  the  cryslBla  present  the 
form  of  a  four-sided  pyramid,  approaching  nearly  to  the  octa- 
hedron. Two  of  the  lateral  angles  are  ollen  replaced  by  the 
faces  of  another  pyramid  considerably  more  acute  (Rg.  1.); 
the  angles  formed  by  the  meeting  of  a  plane  of  the  upper  with 
the  adjoining  plane  of  the  lower  pyramid,  being,  according  to 
the  measurements  annexed  to  the  following  figure,  128"  40'. 
It  yields  to  cleavage  parallel  to  the  faces  of  both  pyramids 
(figs.  1  and  3),  M'ith  a  somewhat  shining  lustre ;  it  is  translu- 
cent generally  only  on  the  edges.  B  B,  it  crackles  and  be- 
comes opake,  but  does  not  melt,  except  that  the  thinnest 
edges  are  converted,  at  a  high  temperature,  into  a  semi- 
transparent  vitritied  mass:  with  borax  it  yields  a  white  glass; 
and  with  salt  of  phosphorus  melts  in  the  o^iidaling  flame  into 
a  transparent  colorless  globule,  and  In  the  reducing  flame,  into 
a  green  globule,  which  becomes  of  a  fine  blue  color  on  cooling. 
When  pulverized  and  thrown  into  healed  nitric  acid,  it  as- 
sumes a  yellow  color,  but  docs  not  dissolve.  Fragments 
dropped  upon  live  coal  exhibit  a  phosphorescent  light. 

This  mineral,  when  massive,  considerably  resembles  carbon- 
ate and  sulphate  of  lead,  and  also  barylea.  It  may  be  distin- 
guished from  the  two  first  by  its  not  eflervescing  in  acids; 
from  the  last  by  the  yellow  color  which  it  assumes  when 
placed  in  nitric  acid. 


Rg.  1,  Ihc  prim»ry;  an  acute  four-sidert  pyramid.  Fig.  2  represeDb 
Ihe  usual  form  in  whkh  this  substBDce  occur*  ;  its  l<rj(er  bees  arue  Trom 
the  d«cp  replacemeDl  of  the  pyramiJil  edges  of  fia;.  1,  hy  planes  which 
■re  parallel  Iherewilh  ;  those  of  the  primary  cryslul  being  thus  reduced  lo 
smili  triipgleg.  The  replacing  plinei  of  tig  3  are  complete  in  fig.  S, 
Ibrmlng  a  pyramid  which  is  less  acute  Ihao  the  primary. 

•  CallV  or  ttW.  lerntdiu  U  iha  ThuRiicil  roTmiila  of  Boncliui,  rcjinin  19-3B  at 
liiii''oiin  uulliii  of^  xiij  para  iptcioan,  u  fi'M  in  Uia  fimceluma.    [Ax-Ep.] 
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(2  or  c?  on  £2'  .  . 


This  mineral  occurs  both  crystalline  and  amorphous,  par- 
ticularly in  the  repositories  or  tin  ore  at  Schlackeawald  and 
Zinnwali]  in  Bohemia;  the  crystals  from  these  localities  are 
occasionally  of  large  dimensions;  the  most  Bymmeirical,  how- 
ever,  are  found  associated  with  apatite,  molybdcna,  and  wol- 
fram, in  quartz,  at  Caldheckfell  in  Cumberland.  Sweden, 
Dauphine,  and  Cornwall,  are  other  localities  of  this  species. 

The  only  localities  of  this  species  in  the  United  Stales,  are 
Munroe,  Conn.,  where  it  occurs  masaiie  and  in  irregular  crys- 
tals in  quartz  associated  with  wolfram  and  native  bismuth; 
and  Trumbull,  in  the  same  Stale,  near  the  topaz  locality. 

CARBONATE   OF    MAGNESIA 


It  is  composed  of  one  atom  carbonic  acid  and  one  atom 
magnesia,  or  by  weight  of  52  3S  acid,  4762  base;  nnmben 
which  nearly  accord  with  the  mean  of  the  abore  analysea  of  . 
the  mineral,  there  being  a  alight  deficiency  of  the  acid.  But 
the  late  analysis  of  a  specimen  by  Rammelsberg,  gira  theae 
proportions  almost  exactly,  *iz.  carbonic  acid  ^31,  magn^ 
sia  47-79."     Specific  gravity  2-8. 

Magnetite  occurs  masslre,  amorphous,  and  reniform ;  oac 
Tariety,  from  Salem  in  the  Carnalic,  presents  occaaionallj 
slight  indications  of  crystallization.    The  fracture  is  splinter; 
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or  flat  conchoidal ;  it  is  nearly  opake,  dull,  and  yields  to  the 
nail  externally,  but  inlernally  is  slightly  harder  than  calcare- 
ous spar ;  is  somewhat  meagre  to  the  touch,  and  adheres  to 
the  tongue.  It  ia  of  a  grey  or  yellowish  color,  with  spots  and 
dendritic  delinemions  of  blacklsh-hrown. 

It  occurs  in  serpentine,  with  bronzite,  et  Gulden  in  Upper 
Siyria;  at  Hrubschitz  in  Muravia;  at  Baldissero  and  Caaiel- 
lamonte  in  Italy;  at  Vallecaa  in  Spain;  at  Baumgarten  in 
Silesia.  It  occurs  also  in  Scotland,  in  the  Shetland  Islands, 
and  near  Madras.  In  the  United  States  specimens  or  great 
purity  are  obtained  in  large  quantities  in  the  serpentine  at 
the  Bare  Hills,  near  Baltimore,  and  in  the  same  rock  at  Hobo- 
ken,  N.J. 

Earthy  Carbonate  of  Magnesia.  Meerschaum,  W.  Ecume 
de  Mer,  Br.  Meerschaum  ia  of  a  white  or  yellowish  color; 
opake  and  dull ;  it  has  au  earthy  fracture,  yields  easily  to  the 
nail,  and  adheres  to  the  tongue;  sometimes  is  so  light  as  to 
swim  on  water,  and  occasionally  is  very  porous.  It  conaista 
of  43'42  magnesia,  47  carhonic  acid,  45  silica,  3  water,  05 
alumina,  with  traces  of  manganeae  and  lime. —  Tromsdorff. 

It  occurs  in  the  islea  of  Samoa  and  Negropont  in  the  Archi- 
pelago, in  mass,  or  diascminated,  or  in  beds  ;  and  at  Kiltschik 
in  Natoiia.  It  is  soft  when  tirst  dug,  and  in  that  state  is  made 
into  pipes,  hut  hardens  on  exposure  lo  the  air.  It  is  aUo  met 
with  in  Carinihia,  Moravia,  and  Spain;  and  is  mentioned  as 
occurring  in  veins  in  the  serpentine  of  Cornwall. 

In  the  Turkish  dominions  Meerschaum  is  employed  as  ful- 
ler's earth;  and  it  is  well  known  as  the  material  used  in  the 
manufacture  of  Turkish  pipes. 

BREUNNERITE  ' 

HlHlI]  Mafneaion,  AVuitir.     Uiignnliliu  ihninbohcarui,  i).    OiobEilitr,  BcuMaml. 

Consists  of  carbonate  of  magnesiaj  with  carbonate  of  iron 
and  manganese. 

TymL  Zillirthul,  r«Milt«L  PIUchlhiL  ' 

cub.iirniuii«iL8&«3 9*79 .mr  —      ~ 

curh-oritm iaLi is-m jm 

UHb-aTniitiu..  IM» (fm <K 

BB'SO  Bmokr.       WKOI  Brrom.        lUW 

By  Neckcr  and  Beudant  this  spcciea  is  united  with  the  last, 
but  the  iron  seems  to  be  an  essential  ingredient,  and  entitles 
it  to  the  character  of  a  distinct  species. 

H  •  Id  bodm  grCoual  Bieuoiiii  nf-t 
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Sp.  Gr.  30  —  3-2.     H.  =  4  0 — 4-6. 

Primary  form  an  Obtuse  rhomboid  of  107^  30',  accordiog 
to  Brooke.  Occurs  in  single,  yellowish  or  brown,  translu- 
cent crystals ;  lustre  vitreous,  sometimes  inclining  to  peaf ly ; 
deavage  perfect  parallel  to  the  faces  of  the  rhomb;  fracture 
flat  conchoidal.  Soluble  without  eflervescenoe  in  nitric  aeid. 
The  best  known  localities  of  this  mineral  are  the  Rothen* 
Kopf  and  Greiner  Mountains  in  the  Zillerthal,  Tyrol,  where 
it  occurs  imbedded  in  chlorite  slate,  and  associated  with  bit^ 
ter  spar,  from  which,  however,  it  may  be  distinguished  by  iti 
color,  —  the  breunnerite  being  brown  or  yellow,  whilst  the 
other  is  white  and  translucent.  Under  similar  circumstancei 
it  is  met  with  imbedded  in  green  foliated  talc  on  the  island  of 
Unst  in  Shetland. — Allan's  Manual. 

The  rhombohedral  crystals  imbedded  in  the  steatite  il 
Marlboro',  Vt.,  at  Middlefield,  Mass,  and  Smithfield,  R.I.i 
appear  to  belong  to  this  species.  It  occurs  also  similariy 
ciated  in  other  parts  of  the  country. 


CONITE. 

Conito,  fVtoMM,  J. 

Sp.  Gr.  3*0.    Scratches  glass. 

Amorphous,  massive,  and  in  crusts.  Color  flesh-red,  exter- 
nally coated  with  iron  ochre.  Devoid  of  lustre.  Opake.  Brit- 
tle. Fracture  sometimes  fine  grained  or  imperfectly  conchoi- 
dal. Consists  of  Carbonate  of  magnesia  67*5,  carbonate  of 
lime  28*0,  oxide  of  iron  3*5,  water  1*0.  —  John. 

It  occurs  in  Iceland,  on  the  Meissner  in  Hessia,  and  in 
Saxony.  It  has  been  usually  described  as  a  variety  of  dolo* 
mite,  but  as  it  possesses  a  greater  degree  of  hardness,  and  di^ 
fers  considerably  in  its  composition  from  that  mineral,  it  may 
prove  to  be  a  new  species. 


SULPHATE  OF   MAGNESIA. 

Epiomit6,l}«iidaiit.    Natarlicher  Bittemix,  W.    Macnwritt  Solphat^,  H.    SttId*SptMi 
Matif,  Br.    Prismatic  Eptom  Salt,  M.  J.    PicralBm  rb<Hi^M«Bi,  D. 

Combination  of  sulphuric  acid,  magnesia,  and  water. 

Catalonia. 

Bnlphuric  acid 99*57 39>53 

Water 51*43 51*43 

Magaesia 16-00 16H>4 

100*00  Borsaliot.  100*00  Oay-LoHM. 

Formula:  MgSl+7Aq. 

Sp.Gr.  1-66  to  1-75, 
Primary  form  a  Rhombic  prism  of  9V  SO'  and  80^  9V.    It 


r 
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occurs  in  crystalline  fibres,  rarely  pulverulent ;  color  while  or 
grey,  traiispareni  or  opake ;  very  brittle ;  its  taste  bitter  and 
saline.     Soluble  in  lesit  than  double  its  weight  of  cold  water- 

This  salt  forms  the  principal  ingredient  of  several  mineral 
waters,  and  is  a  product  of  the  decomposition  of  certain  rocks, 
upon  the  surface  of  which  it  appears  in  efflorescences.  In  the 
former  state  it  is  obtained  at  Epsom  in  Surrey,  —  hence  its 
name;  and  in  ihe  latter  it  occurs  in  the  old  coal  wastes  or 
ftlum  mines  of  Hurlet  near  Paisley;  in  the  quicksilver  mines 
of  Idria  ;  on  gypsum  in  the  quarries  of  Monlmarire  near  Paris; 
and  on  the  surface  of  the  soil  in  many  parts  of  Spain,  and  ia 
Peru;  where  according  to  Mr.  Blake,  it  forms  a  large  bed 
near  Arequipa,  and  is  often  in  crystals  and  in  silk;  fibres, 
possessing  great  beauty.  Also  in  Chili  it  exists  in  the  waters 
of  several  springs  particularly  near  Santiago.  It  occasionally 
exhibits  a  fine  fibrous  texture. 

In  Sevier  county,  Tenn.,  according  to  Dr.  Troost,  this  salt 
occurs  as  an  efflorescence,  or  in  fibrous  crystalline  tnassea  in 
the  cavities  of  slate  rocks.  In  Oregon,  Mr.  Parker  observed 
immense  quantities  of  this  salt  in  the  neighborhood  of  the 
Rocky  Mountains,  where  it  forms  an  efflorescence  to  such  aii 
extent  that  the  fields  appear  while  like  snow. 

NITRATE  OF   MAGNESIA. 

Kitro-MlfDMili!,   St^ird.     Uagnaii*  NiliaUe,  Aiotrr.     FLcnlDm  deUq««e«DI,  D. 

Contains  nitric  acid  720,  magnesia  280.  —  Wcnztl. 

Color  white;  is  usually  met  with  in  a  deliquescent  state, 
mixed  with  nitre  and  nitrate  of  lime,  on  old  walls  and  in  lime- 
stone caves. 

WAGNERITE. 


It  is  composed,  according  to  the  analysis  by  Fucbs,  as  fol- 
lows. It  is  not  certain  which  are  lo  be  regarded  as  the  essen- 
tial constituents.  Supposing  only  the  phosphoric  acid  and 
',  its  constitution  is  one  atom  of  the 
s  of  the  laitei. 


PliMphorl 


Sp.Gr.3-11.     H.  =  50  — 55. 
Primary  form  an  Oblique  rhombic  prism  95°  25'  and  84° 


ACIDIFEROUS   EARTHY   MINERALS.  299 

35',  whose  base  is  inclined  to  its  planes  at  an  angle  of  109^ 
20^  In  crystals  extremely  complicated.  Color  yellow  of  dif- 
ferent shades,  oden  inclining  to  grey.  Translucent.  Streak 
white.  Lustre  vitreous.  Most  of  the  planes  of  the  prism  are 
deeply  striated.  Fracture  uneven  and  splintery.  B  B,  per  je, 
it  fuses  with  difficulty  into  a  dark  greenish-grey  glass ;  with 
borax  and  salt  of  phosphorus,  however,  it  is  readily  and  en- 
tirely dissolved.  From  its  powder  digested  in  the  nitric  or 
sulphuric  acids,  fluoric  acid  fumes  are  given  off. 

It  occurs  in  the  valley  of  Holgraben,  near  Werfen  in  Saltz- 
burg,  in  irregular  veins  of  quartz,  traversing  clay-slate;  but  it 
is  an  extremely  rare  mineral. 

BORA  CITE. 

Borate  of  Magnesia.     Boraoit,  W.    Magneiie  Borat^e,  H.    Tetrahedral  Boraciie,  If. 
Uezahedral  Boracite,  J.    Biborate  of  Alafnesia,  T^Aonwoii.    Boracitu  hemihodros,  D. 

Combination  of  boracic  acid  and  magnesia,  occasionally 
mixed  with  lime  and  a  little  silica. 

Lnneburg.  Sefoberf.  Schilditein. 

Boracic  acid. 69-70 63-07 64-14 

Magnolia 30-30 36K»3 31-11 

Silica 0-00 0-00 0-50 

Oxide  ofiron 0-00 0^ 1-50 


lOOHXl  ArfWedson.         99-10  P&ff.  67*35  Dnmrail. 

Transparent  crystals.  Opake  cryitals. 

Boracic  acid 69-353 68-876 

Magnesia. 30-748 31-134 

100-000  Rammelsberg.*    100-000  Rammelsberg. 

The  numbers  furnished  by  the  analyses  of  Arfwedson  and 
Rammelsberg  approach  very  nearly  to  those  required  by  the  for- 

■ 

mula  MgB^,  or  70*588  of  boracic  acid,  and  29*412  of  magne- 
sia. It  is  therefore  a  biborate,  or  consists  of  two  atoms  (6) 
acid,  and  one  atom  (2*5)  of  base,  as  above  expressed. 

Sp.  Gr.  2  56  — 3  0.  H.  =  7*0. 
It  occurs  only  crystallized  in  the  general  form  of  the  cube, 
of  which  the  edges  are  replaced,  and  the  diagonally  opposed 
solid  angles  dissimilarly  modified ;  the  cube  is  considered  by 
Haiiy  its  primary  form,  but  it  exhibits  an  imperfect  cleavage 
parallel  to  the  faces  of  the  octahedron ;  fracture  uneven,  or 
imperfectly  conchoidal,  with  a  glistening  lustre;  more  or  less 
translucent ;  is  hard  enough  to  give  sparks  with  the  steel,  and 
is  of  a  yellowish-,  greyish-,  or  greenish- white.  The  opake 
white  crystals  are  not  so  hard,  and  contain  a  proportion  of 
carbonate  of  lime.  B  B,  on  charcoal,  it  fuses  and  intumesces. 
It  is  difficult  to  obtain  the  globule  transparent.     On  cooling, 


•  PoggendorPs  Annalen,  zUx.  45 }  or  JUnunelsberg's  Haadwtfrteiboeb,  L  119. 


r 
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ia  bristled  over  with  needle  crystals.  With  borax  it  fusea 
into  a  Irausparent  glaas  tinged  with  iron.  With  biphosphate 
of  aoda  it  fuses  ioto  a  tranapurent  glass,  capable  of  becoming 
opake  by  flaming.  With  carbonate  of  soda  it  fuses.  If  only 
the  quantity  necessary  to  procure  a  transparent  glass  be  used, 
the  assay  on  cooling  forms  crystals  with  broad  facets  as  per- 
fect as  those  of  phosphate  of  lead  "  It  is  remarkable  that  the 
diagonally  opposed  solid  angles,  on  the  application  of  heat, 
become,  the  one  positive  electric,  the  other  negative. 


Until  recently  it  has  been  found  only  in  gypsum  at  the 
Kalkberg  near  Luneburg,  and  at  Segeberg  near  Kiel  in  Hoi- 
stein,  in  small  but  very  perfect  isolated  crystals.    In  the  south' 

ern  part  of  Peru,  near  Tarapaca^  *'  '-  ■ 

in  gypsum,  and  in  rolled 
Blake.     It  has  not  been 


..  .-  iryslallized,  imbedded 
:cs  o<.dttered  through  the  plain.  — 
with  in  the  United  States. 


HYDRO- BO  RACITE. 

ii,  t>.    lias,  IPoggmdoTpt  .Snuaienf  iix.  49.) 

ording  to  two  analyses  by  Von  Hess,  ai 


Dr.  ThomsoQ  makes  it  a  hydrous  calcareo-bi borate  of  mag- 
nesia, thus  atomically  expressed  ;  CalBH-MgB^S^Aq. 

Occurs  in  small  needle  crystals  which  seem  to  be  flat  six-sided 
prisms,  which  are  elongated  or  consist  in  part  of  tangled  fibres ; 
contains  spots  on  cavities  filled  with  ferruginous  alumtna. 
Color  BDOw-white ;  translucent;  in  spots  red  and  brown  with 
oxide  of  iron.     In  platina  tongs  swells  up,  becomes  white  and 


*  Bonaliu  oa  Iba  Blow; 


J 


fiMM  to  K  dMr  yellowislMrhite  Titreoni  dobnlt,  tha  flame  b*- 
iog  eotored  green.  In  the  tlembio  it  deerepiuiM,  beeoiBM 
now-white  uid  opake,  gives  much  wkter,  b;  whioh  Utawtf 
p^MT  is  reddened  a  liule.  On  eharooa),  becomM  aiai^irhitei 
and  fnaea  with  iatameacence  into  a  jellotriab  glau,  which,  at 
long  aa  it  ia  hot,  ia  of  a  wine-jellow  color,  bvt  on  nooliag,  Iw 
cornea  light  With  borax  or  salt  of  pboapborna  it  diHolraif 
and  gives  a  coloileas  vilreouB  globule.  With  a  little  soda  it 
fusea  immediately,  with  etrong  intumescenoe,  into  a  tranap^ 
reat  yellowish  globule  j  with  exoeaa  of  soda  becomes  opake 
and  milk-wbite ;  with  more  soda  spreads  on  the  charcoal,  and 
beeomcA,  on  coolinE.  white  and  crystalline.  Hydro-boracite 
was  named  by  V.  Hess,  on  account  of  the  large  quantity  of 
water  united  with  the  other  const ituenls.t  It  was  taken  bj 
Qefahard  fur  gypsum.  It  is  slightly  soluble  in  water,  and 
readily  in  acids,  the  saturated  solution  yielding  crystallized 
boracic  acid  on  cooling.  It  was  first  noticed  by  Von  Worth 
in  a  collection  of  Caucaaian  mioeials. 

CARBONATE  OF  BARTTES  * 

WItkariU.tW.    BuTleCorbonuto.H.    Di|>i»inilk  Hil  BirjU.  >L    RlKmboldU >»-' 
rru,  i.    BiioUU.    B«nliu  ftnLtii,  1). 

Composed  as  follows : 

Alibn  Uaet.                     Eadind.                        Bhrtii. 
Cuboaieieid 91-4 I&3 frO 


UMH)  WlllnrlBi.  BM  Dndut.  lOHl  KktMtk 

It  is  thus  shown  to  be  a  pure  carbonate  of  barytes,  conna^ 

ing  of  one  atom  acid,  and  one  atom  barylea.    Formula;  BrO. 

Sp.  Qr.  4-3.    H.=3-0  — 3-5. 

It  occurs  massive,  stalactitic  and  crystallized;  the  stnie* 
tore  of  the  massive  is  fibrous ;  the  crystals  in  their  general 
form  resemble  the  common  variety  of  quartz,  namely,  a  atl- 
aided  prism  terminated  by  six-sided  pyramids;  but  by  the  aaoi^ 
tance  of  the  reflective  goniometer,  it  is  found  that  the  meai^ 
urements  are  not  those  of  a  regular  six-sided  prism  ;  being  oo 
the  lateral  planes  (M  on  M')  only  1 18°  30' ;  hence  these  aj»- 
tals  may  be  considered  as  roaclea,  analogous  to  the   artifioal 

•  BuTM,  bow  tk«  GrMk,  iliiiUyiBf *H>v— ia  lUuiiB  W  IfcafiMt  ipMiaa  |rul9  if 
t  Wltkartta,  lAu  Dr.  Wiihiri^,  It>  iU*e»*nf. 
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crjBtals  of  sulphate  of  potash,  their  primary  form  being  a  Right 
rhombic  prism.  Occasionally  a  re-entering  angle  is  obaerr^ 
ble  on  the  alternate  planes  of  the  prism,  as  in  the  following 
figure,  in  which  case  the  crystal  is  a  made  in  a  double  sense. 
Internally  translucent,  with  a  glistening  lustre ;  externally  the 
small  crystals  are  shining,  the  larger  opake;  generally  white, 
sometimes  greyish  or  greenish.  Exposed  in  the  platina  for- 
ceps to  the  blowpipe,  it  melts  readily  and  with  a  brilliant  light 
into  a  white  enamel :  it  is  soluble  slowly  and  with  feeble  efier- 
Tescence  in  dilute  muriatic  or  nitric  acid. 


k 
y 


The  first  fi^re  represents  the  primary  form,  a  right  rhombic  prism  of 
which,  in  the  second  figure,  the  lateral  edges  are  replaced  (the  plane  M^ 
totally  disappearing)  by  the  planes  dl,  2,  and  3,  and  the  dotted  lines  in- 
clude one,  of  several  similar  portions,  contributing  to  form  the  maded 
crystal  on  the  right  of  it 

MonM'     118°  SO' 

dXoxdV 145    30 

d2  or  d2' 126    16 

cl3  or  d3' 110    80 

M'  on  M''  (re-entering  angle)      175   30 

It  was  first  noticed  by  Dr.  Withering,  at  Anglesark  in  Lan- 
cashire, in  a  vein,  with  sulphuret  of  lead  and  some  of  the  ores 
of  zinc,  in  globular  concretions  having  a  radiated  structure. 
It  occurs  abundantly  in  the  lead  veins  of  the  north  of  England, 
generally  in  botryoidal  and  rcniform  concretions,  but  of  late 
years  also  in  large  transparent  crystals.  It  has  likewise  been 
found  in  Styria,  in  Salzburg,  Sicily,  and  the  Altai  Mountains 
in  Siberia,  but  nowhere  so  abundantly  as  in  England.  This 
mineral  is  said  to  have  been  found  many  years  since  near  Lex- 
ington, Ken.,  but  at  present  we  have  no  knowledge  of  its  ex- 
istence in  the  United  States. 


BARYTO-CALCITE. 

Baryto-calcitc,  Brooke,      {Jinn,  of  Phil.^  xVir.  IH.)     Hemi-primnatic  Hal-barjto,  M. 
Calcareo-carbonato  of  Barytes,  Dr.  Thomson.     Baralus  obliqaus,  D. 

Composition,  according  to  the  analyses  of  Children   and 
Richardson ; 
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Alatoo  Moor. 

Garb,  of  barytei. 65-9 OMO 

Carh.  of  lime 33^ 31*65 

Bulpb.  ofbaryte 00*0 0-30 

Poroxide  of  iron (XH) 0^ 

Water 00  0 3^5 

99*5  Cbildren.  flB-45  Ricbardaon. 

Reduced  to  the  atomic  constitution,  the  mean  of  these  num- 
bers affords  5*23  atoms  carbonate  of  barytes,  5'19  atoms  car* 
bonate  of  lime ;  or  the  mineral  is  a  compound  of  one  atom  of 

each  of  these  constituents.     Formula :  CalC+BrC. 

Sp.Gr.3  6—3-7.     H.=40. 
Primary  form  an  Oblique  rhombic  prism,  M  on  M  106^  54', 
P  on  M  102**  64'. 


M  on  M  over  the  face  h 106^  Si'  —Brooke. 

b  onb 96    10 

h  CD  the  edge  between  b  and  b    119   00 

P  on  the  same  edge 136   00 


Cleavage  perfect  and  easily  obtained  parallel  to  the  faces  M 
and  P.  Occurs  both  crystallized  and  massive ;  and  of  a  whitOi 
yellow,  or  greyish  color.  Transparent  or  translucent,  with 
a  vitreous  or  resinous  lustre,  and  white  streak.  B  B^per  ie, 
it  does  not  fuse ;  but  with  borax,  in  the  oxidating  flame,  affords 
a  diaphanous  globule  of  a  light  amethystine  tinge,  which  be* 
comes  colorless  in  the  reducing  flame,  to  which  it  communt 
cates  a  yellowish-green  color.  It  effervesces  briskly  in  nitric 
or  muriatic  acid. 

Alston  Moor,  in  Cumberland,  is  the  only  known  locality  of 
baryto-calcite.  In  the  lead  mines  there,  it  occurs  in  consider^ 
able  quantity,  and  occasionally  in  crystals  which  exceed  an 
inch  in  length ;  but  the  larger  crystals  often  suffer  decomposi- 
tion, and  are  converted  into  a  white  mealy-like  mass  resem- 
bling barytes. 


MttVlWUUftn   EABTinr   lUItSBALB. 

DROMLITE. 
■.    rv.  nmtM.    lLt*4.miilKilm>.  ftd.Mar.,  tl.  a.tK 
ur  or  Birri"*,  <>f  U»  ti'c.gii  am.!}.!!.    Ktv  U.^ryiacalFiin  Af  Piur.  iahi 

p  have  tltree  Bnfilys«s  of  this  mioernt,  nnc  by  Prof,  J, 
.  Jalmsrnii,  and  two  by  Dr,  Tlioinson,  but  ihey  give  *ery 
exn  results,  as  here  sliown : 

PillavKiU,  SrMlti  HilL 

toillo  oriiarrUa »i» O'SI AM) 

'hoiii.u  nT  iiin» su-axi «i«e Jll-U 


cording  to  the  first  nnnlysis,  llic  mineral  ^eeiiie  10  agree 
t  in  cornpitaitlon  tvhli  baryto-caleiie,  nnd  Prof.  JohRston, 
ingeDious  nrticle  founded  on  his  own  snarysU,*  BUpposes 
sryto-cnlcile  to  be  a  elimorphout  minernl,  while  the  carbo- 
)f  strontisn  exists  in  it  as  an  isonioTphous  constituent, 
'hoiosoji's  first  annlyais  gives  exaclly  two  atoms  carbonate 
ne  to  one  atom  of  ciirbonate  of  baryles,  whence  its  name 
ttrro-rarbanatc  of  buryttg.  Bill  by  a  subsequent  wad 
careful  Rtiulysis,  he  has  obtained  the  cesults  above  slated, 
le  supposes  the  maiignnese  to  have  been  previously  over- 
d  bnlti  by  Prof.  Johnislon  aud  himselff  li  thus  eppean  lo 
triple  suit.     Formula  :  4BrC+4CBlC+MnC. 

Sp.  Gr.  3-718.     H.  =  2-25. 
lor  snow-white ;  irnnslucent,  lustre  vitreous,  fracture  in 
al  irriiniilnr  and  uneven  ;  in  one  instance  it  presented  the 
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Fiialwrf.  BtlraiMrlu 

Svlphate  orbftiylM  ...97-50. 90KX>.. 

SnlpbAt*  of  itfOotiBn..  (h60.. 0-00.. 

MUea 0H» lOHM.. 

W«tflr 070 OHM).. 


Kit  Ml  hf  I. 

80^.. 

0-75. 

»75., 

0^.. 


■elioliari«,N.T. 

00^ 

0-00 

M3 

0K» 


W<»Kkprotli.lOOK)OKkpralh.  90«7Joidu.    Wb^Manmrwa. 

A  Tery  pure  specimen  analysed  by  Stronmeyeri  gare  sul- 
phate of  barytes  99*37,  with  a  small  portion  of  water  and  oxide 

of  iron.    Formula:  Br.S* 

Sp.  Gr.  4-41  to  4-e7.  H.  =  3-0  —  3-6. 
It  occurs  both  massive  and  crystallized,  with  a  lamellar 
structure,  which  in  the  massive  is  sometimes  curved;  the 
crystals  are  divisible  into  the  form  of  a  Right  rhombic  prism, 
which  therefore  is  the  primary  crystal ;  its  angles  by  the  reflee* 
tive  goniometer,  from  fractured  surfaces,  being  101®  4ut  and 
79*  18' :  the  lustre  of  the  fragments  is  shining.  It  ocean 
transparent  and  opake;  white,  yellow,  red,  grey  and  blue ;  it 
possesses  double  refraction  when  held  in  a  particular  direction. 
It  decrepitates  briskly,  and  is  difficultly  fusible,  but  eventnally 
melts  into  a  hard  white  enamel,  which  is  not  afiected  by  acid. 
B  B,  communicates  to  the  flame  a  pale  yellowish  green  color. 
1.  a.  a.  &  7. 


Fig.  1,  the  primiry--«  right  primn  with  rhombic  banef.  FUr.  9,  (he 
tame ;  of  which  the  obtoao  edges  are  replaced  by  planes  paraOel  with 
those  edges.  Fig.  8,  die  same :  of  which  each  obtuse  soUd  an^e  is  re* 
placed  by  a  triangular  plane.  In  fig.  4.  each  acute  edge  of  the  prism  is 
replaced  by  a  quadrangular  plane.  In  fir.  6,  all  the  acute  sc^  UMf^  are 
replaced  by  trianiruhr  planes,  which,  in  fig.  6,  are  so  greatly  increased  as 
to  give  the  crystu  a  piismatio  form :  in  tlus  figure  the  triangular  planes 
ol  fig.  8  are  also  virible.  In  fig.  7,  the  triangular  planes  of  fig.  6  are  so 
greatly  increased  as  entirely  to  replace  the  primary  terminal  plane,  and 
to  reduce  the  primarv  lateral  planes  to  small  triangles.  Hafiy  has  i^ven 
fibres  of  upwards  of  70  diffiirent  modificatiODS  of  the  primary  form  S  diis 
mmeral. 


F 
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ond3 1«  00 
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Barjtes  is  a  very  widely  diffused  species,  and  ia  also  one 
which  preaents  great  variety  of  crystalline  forni.  In  the  size 
and  beauty  of  its  specimens,  the  most  noted  locality  is  Dufton 
in  Cumberland,  where  perfect  crystals  exceeding  half  a  cwl. 
have  occasionally  beeo  met  with.  Many  elegant  forms,  though 
on  a  smaller  scale,  occur  at  Frzibram  and  Mies  in  Boliemta. 
Crystals  of  large  dimensions,  and  exhibiting  splendid  colors, 
are  met  with  at  Felsobanya  and  Cremnilz  in  Hungary ;  while 
at  Roya  and  Raure  in  Auvergne  the  form  represented  by  fig.  7 
is  of  general  occurrence.  The  deposits  of  this  speclea  iti  Ame- 
rica, particularly  the  uncrystallized  varieties,  are  very  numeroas. 
In  the  United  Stales  there  ate  several  localities  which  hare 
furnished  interesting  crystallized  specimens  of  this  miaeral, 
comprising  many  of  the  forms  figured  and  described  under  dis- 
tinctive names  by  Hauy.  These  are  principally  in  New  York  in 
the  same  limestone  which  contains  the  strontianile,  with  which 
it  is  intimately  associated,  and  has  sometimes  been  confounded, 
owing  to  the  similarity  in  the  form  of  the  crystals.  For  figures 
and  description  of  these,  the  student  is  referred  to  the  Mineral- 
ogy of  Nta>  York,  by  Prof,  Beck.  The  same  forms  occur 
also  at  Cheshire,  Conn.,  in  sandstone  associated  with  carbo- 
nate and  sulphuret  of  copper.  At  Hatfield,  Mass.,  according 
lo  Prof.  Hitchcock,  it  forma  a  vein  from  one  to  four  feet 
thick,  traversing  sienite,  and  contains  galena,  blende  and  cop- 
per pyrites.  A  delicate  fibrous  variety  of  this  mineral  occurs 
abundantly  at  Pillar's  Point,  Jeflerson  county,  N.  V.,  of  a 
reddish-brown  and  yellowish  color.  The  compact,  foliated 
and  earthy  varieties  accompany  the  lead  ores  at  Southampton, 
Mass.,  Perkiomen,  Penn.,  and  throughout  the  eilensive  lead 
mines  of  the  Southern  and  Western  States. 

Calitronbarytc*  Prof  Shepardt  has  given  this  name  to  a 
mineral  found  with  heavy  spar  and  strontianite  in  Schoharie 
county,  N.  Y.,  and  from  which  he  obtained  65  55  sulphate  of 

I  untai  inU  Uis  compmilion  •>(  ths  gantnL 
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barytes,  or  2230  carbonate  of  strontian,  12' 15  carbonate  of 
lime.  These  numbers  give  very  nearly  two  atoms  of  sulphate 
of  barytesy  one  atom  carbonate  of  strontian,  and  one  atom 
carbonate  of  lime,  thus  apparently  forming  a  new  definite 
combination  of  these  constituents.  It  is  thus  described  by 
Prof  Shepard :  Sp.  Gr.  4*20  to  4*22.  H.  r=  3*25.  Color 
white  inclining  to  grey,  rarely  exhibiting  a  tinge  of  reddish- 
brown.  Lustre  vitreous  to  resinous;  translucent;  streak 
white;  brittle.  Occurs  massive,  in  broad,  straight,  lamellar 
masses.  Primary  form  a  Right  rhombic  prism.  M  on  M  = 
102^  30'  to  103^,  thus  differing  from  heavy  spar.  Cleavage, 
M  on  T  perfect,  the  latter  more  easily  obtained  than  the  for- 
mer. Its  secondary  crystals  have  not  been  described.  From 
the  partial  examination  of  another  specimen  from  this  locality 
by  Prof.  Beck,  in  which  he  found  the  proportions  of  the  salts 
which  compose  it  to  vary  considerably  from  those  above  stated, 
he  is  disposed  to  regard  the  substance  as  a  mechanical  mixture, 
not  entitled  to  a  specific  distinction. 

The  following  have  been  described  as  sub*species  of  heavy 
spar :  — 

Coltunnar  Heavy  Spar,  J.  StaDgenspath,  W.  Which  occurs  In  rhom* 
bic  prisms,  generaily  ill  defined,  and  aggregated  laterally  into  columns. 
It  is  white  or  greenish,  with  a  shining  pearly  lustre,  and  translucent  \ 
structure  lamellar.    It  occurs  near  Freyberg  in  Saxony. 

Bolognian  Stone,  Radiated  fiarytes.  Baryte  sulfat^e  radi6e,  H. 
Occurs  in  roundish  masses,  composed  apparently  of  minute  fibrous  crys- 
tals radiating  from  the  centre.  Internally  it  is  shining  or  glistening,  and 
of  a  grey  or  yeIlowish>grey  color ;  it  is  translucent  on  the  edges,  and  the 
fragments  are  wedge-shaped  and  soft.  It  is  remarkably  phosphorescent 
when  heated,  and  retains  that  property  for  some  time  even  after  cooling. 
It  occurs  imbedded  in  marl  at  Monte  Paterno,  near  Bologna.* 

CawkJ  Occurs  massive,  with  a  coarse  earthy  fracture,  and  is  opake, 
rarely  translucent  on  the  edges.  It  is  white,  grey,  yellow,  or  reddish, 
and  is  glimmering  or  dull,  soft,  and  brittle.  Specific  gravity  4*81.  It 
occurs  in  Bohemia,  Saxony,  the  Hartz,  and  particularly  in  Staffi>rdshire, 
and  the  lead  mines  of  Derbyshire. 

Hepatite.^  Baryte  sulfat^e  fetide,  H.  Applies  to  such  varieties  as 
on  being  rubbed  or  heated  emit  a  fetid,  sulphurous,  or  hepatic  odor,  and 
are  generally  of  a  yellow  or  brown  color  It  consists  of  S5  2  sulphate  of 
baryta,  6  sulphate  of  lime,  1  alumina,  6  oxide  of  iron,  and  0*5  carbon.  — 
Klaproth,  it  occurs  at  Andrarum,  and  Kongsberg  in  Norway  ;  at  Lnb- 
lin  in  Galicia. 

Barytes  is  one  of  the  most  common  accompaniments  of  metallic  mine- 
rals in  veins,  and,  when  associated  with  ores  of  iron,  possesses  a  deleteri- 
ous intluence  on  the  process  of  smelting.  The  pure  white  varieties  are 
ground  and  used  as  a  pigment,  either  alone  or  mixed  with  white  lead ;  but 
is  otherwise  of  no  great  value. 

*  Whence  Bolognian  Stone. 

t  The  name  of  Cawk  it  said  to  hare  been  fitren  to  this  tnbiftaiiee  fion  its  resemUanet 
to  chalk. 

X  From  the  Greek,  signifying  of  a  lirer  color. 


i08  icnMFKBOtrs  babtrt  mihbialb. 

STRO.NTIANITE. 
Cubgau  tTBuoiIiu.    SUnnliMiu.*    atrooUin.W.    etronllu  Cirhonil 

uuuxBdilBurw.U-    pDiilDmmii  BufU,  J.    Biryui  Tuberac.^Di,  u. 

CombinatioDof  oneatom  caibonic  acid  and  one  atom  strontian. 

Bnaii.da.C  8(roniltn. 

CtrixmliuU !»M 3U'31 

fluoDti* 67S1 (A'W 

Lim* 1-3S 3'«T 

Hunaaa (H» IHW 

W«wr ODT (K)7 

9e^Sliai»^T.  98-41  Btromersi. 

The  purest  specimens   from  Slronlian,  according   lo  Dr. 

Thomson,  contain  one  atom  carbonate  of  lime  ;  which  he  re- 

earda  as  essentia],  and  thus  gives  this  formula  :  lOStrC+CalC. 

Sp.  Gr.  3  6  io3  8.     H.^3-5. 

It  occurs  massire,  fibrous,  stellated,  and  regularly  crystallized 
in  the  form  of  a  hexahedral  prism  modified  on  the  edges,  or 
terminated  by  a  pyramid.  The  primary  crystal  is  a  Right 
fbombic  prism  of  117°  32'  and  62°  S-S",  by  measurements  on 
planes  produced  by  cleavage,  to  which  the  crystals  readily  yield 
parallel  lo  the  lateral  faces  of  the  prism.  The  structure  of  the 
massive  is  5hrous,  Bometiinea  divergent,  with  a  shining  pearly 
lustre  ;  it  is  translucent,  yields  easily  to  the  knife,  and  is  brittle. 
Color  grey,  green,  or  brown.  It  is  infusible  B  B,  except  on 
the  surface,  but  becomes  white  and  opake,  and  tinges  the  flame 
of  a  dark  purplish-red.  It  is  soluble  with  effervescence  in  mu- 
riatic or  nitric  acid  ;  and  paper  dipped  into  the  solution,  and 
then  dried    burns  with  a  red  flame. 


This  mineral  was  described  and  its  properties  first  deter- 
mined by  Dr.  Hope  ;  it  was  discovered  al  Strontian  in  Argyle- 
shire,  in  veins  traversing  gneiss,  and  accompanied  by  galena, 
barytes,  calc-spnr,  and  pyrites,  in  massive,  stellated,  fibrous, 
and  diverging  groups,  but  rarely  presenting  more  than  mere 
traces  of  crystdlizatioa.     The  finest  asparagus-green  as  well 


11  liATiDf  been  An(  fcjood  it  8ltoi 
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as  dark-brown  fibrous  Tarieties,  are  from  tbis  locality.  In 
Yorkshire,  it  occurs  in  acute  snow-white  pyramids;  and  at 
Braunsdorf,  in  Saxony,  in  brilliant  white  and  brown  hexagonal 
prisms.  The  most  splendid  crystals  of  strontiniiite,  however, 
have  been  found  at  Leogang  in  Saltzburg;  but  they  are  very 
rare.  Very  lately  considerable  veins  of  this  interesting,  but 
comparatively  rare  mineral,  have  been  found  near  to  Ilamne 
in  Westphalia,  traversing  rocks  of  the  chalk  series.  It  occurs 
in  masses  composed  of  granular  distinct  concretions,  and  in 
crystallized  varieties.  Color  white.  It  yielded  Prof  Becks 
94*70  carbonate  of  strontian,  o'22  carbonate  of  lime.* 

In  the  United  States,  it  has  been  found  at  one  or  two  places 
in  New  York,  as  at  Muscalonge  Lake,  and  Chaumont  Bay; 
but  the  locality  which  has  claimed  especial  attention,  is  in 
Schoharie  county,  the  crystals  from  which,  under  their  simple 
and  compound  forms,  have  been  fully  described  by  Prof 
Shepard,  in  the  Amer,  Jour,  of  Science,  xxvii.  ;)(i9.  It  oc- 
curs also  at  this  place  in  a  massive  form,  of  a  pure  snow-white 
color,  and  compact  enough  to  receive  a  high  polish.  It  was 
formerly  mistaken  for  white  marble. 

Emmonsite.  Dr.  Thomson  has  given  this  name,  in  honor 
of  Prof  £mmons,f  to  a  substance  from  the  last  named  locality, 
and  which  he  found  to  consist  of  carbonate  of  strontian,  62  69, 
carbonate  of  lime  12*50,  peroxide  of  iron  1*00,  zeolite  3*79  ; 
or  of  nine  atoms  carbonate  of  strontian,  and  two  atoms  carbo- 
nate of  lime.     Specific  gravity  2946.     H.  ^2*75. 

Color  snow-white;  structure  foliated,  with  an  imperfect 
cleavage  parallel  to  the  face  of  a  Right  rhombic  prism.  It  re- 
sembles gypsum,  is  translucent  on  the  edges  and  easily  reduced 
to  powder.  It  is  somewhat  doubtful  whether  the  carbonate  of 
lime  is  any  thing  more  than  a  mechanical  constituent  of  this 
mineral,  which  is  here  introduced  only  as  a  variety  of  the 
present  species.  Other  analyses  will  show  whether  the  propor- 
tions above  noted  are  constant. 


BARYSTRONTIANITE. 

Stromoito.    (^TraiH,  Edinb.  Phil,  rraitf.jix.  81.) 

Contains  carbonate  of  strontian  686,  sulphate  of  barytes 
27*5,  carbonate  of  lime  2  6,  oxide  of  iron  01,  loss  1*2.  — 
Train. 

Formula :  4StrC+BrSH-iCalC. 

*  Jamexon'R  Kdin.  Jour,  of  Science,  xxix.  417. 
t  Am.  Jour,  of  Scienco,  xxi.  17L 
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Sp.  Or.  3-7.     H.  z=  3-5. 

Occurs  massive,  of  a  greyish-white  color  externally^  bot  ap- 
proaching to  yellowish- white  internally  on  the  fresh  fracture ; 
lustre  weakly  shining  and  pearly  ;  translucent  on  the  edges; 
brittle  and  sufl.  It  effervesces  with  acids,  but  does  not  melt 
BB. 

The  mineral  was  distinguished  and  described  by  Dr.  Traill, 
who  found  it  in  veins  with  galena  and  barytes  in  a  kind  of  claj 
slate  at  Stromness*  in  Orkney.  It  appears  to  be  very  rare. 
According  to  Profs.  Beck  and  Emmons,  a  mineral  agreeing 
with  it  occurs  in  Oneida  and  Schoharie  counties,  N~.  Y. 


BARYTO-SULPHATE   OF  STRONTIAN. 

Radiated  celeitiDe,  {Dr,  TTkomson,  OutlinUf  ^c,  i.  111. 

Consists,  according  to  Dr.  Thomson's  analysis,  of 

Bulpbate  of  barytci 35-105 

Sulphate  of  ■trontian 63'904 

Fulpbate  of  iron I'Sil 

Water 0-720 

100-360 

Regarding  the  sulphate  of  iron  as  accidental,  the  mineral  is 
composed  of  three  atoms  sulphate  of  barytes,  and  seven  atoms 

sulphate  of  strontian.     Formula :  7StrS+3BrSl. 

Sp.Gr.  3  021.     H.  =  2  75. 

The  color  is  white,  with  a  very  slight  shade  of  blue.  The 
texture  is  laminated,  and  the  laminse,  which  are  obviously  im- 
perfect crystals,  diverge  as  if  from  a  central  point,  so  aa  to 
form  a  kind  of  pencil.  Brittle;  very  friable.  B  B,  in  the  pla- 
tinum forceps,  becomes  of  a  dazzling  white ;  but  does  not 
easily  fuse.  Melts  readily  with  carbonate  of  soda  into  a 
transparent  colorless  bead,  which  becomes  white  and  opake 
on  cooling.  With  borax  it  fuses  very  readily  into  a  white- 
opake  globule. 

This  species  is  found  in  considerable  quantity  in  Drum- 
mond  island,  in  Lake  Erie,  and  also  at  Kingston,  in  Upper 
Canada. 


CELESTINE. 

Salpiiato  of  Strontian.    Zitlettino.    Celestin,  W.    Priimatoidal  Hal  Baryte,  M.    rri»- 
matoidal  Barytci,  J.     Strontiane  Sulphateo,  H.     Boralns  prismaticiM,  D. 

Combination  of  one  atom  sulphuric  acid  and  one  atom 
strontian.     But  even  the  purest  varieties  are  sometimes  mixed 

*  WheoM  Btromaita ;  BarjBtrontianite,  from  Its  coDtaininf  both  baryta  and  ftroolia. 
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with  small  portions  of  foreign  matter ;  as  shown  in  the  follow- 
ing analyses.    Formula :  StrSl. 


Lake  Erie.  Lske  Erie. 

Balpharieiieid....43  64 44-00 

BtfootUa 56-36 M-S5 

Alomiaa 0-00 0*75 

BUira OKM) 0*50 

Oxideof  iroo OHX) 0-50 


Brittol. 
Balpbate  of  Btroatian. . 98-35 

Bulptiate  of  limo 1*07 

Moisture  0-90 

Foreign  matter 0*37 


99*99  TiMinMNL 


lOOHX)  Bcodant.      100-00  Bowen. 

Sp.  Gr.  3-6— 40.     H.  z=  30  —  3  5. 

This  mineral  is  white,  grey,  yellow,  or  reddish  ;  also  of  a 
delicate  blue  color  ;*  it  occurs  massive,  fibrous,  stellated,  and 
crystallized ;  the  primary  form  is  a  Right  rhombic  prism  of 
104^  and  76^,  by  measurements  with  the  reflective  goniome- 
ter, from  the  planes  produced  by  cleavage ;  the  transparent 
crystals  are  pretty  readily  divisible  into  that  form.  It  possesses 
a  shining  lustre;  is  translucent,  transparent,  or  opake;  and  is 
brittle.  B  B,  it  decrepitates,  and  melts  into  a  white-opake 
friable  enamel.  If  a  fragment  of  this  mineral  be  held  for 
some  time  in  the  reducing  flame,  and  then  moistened  with  a 
drop  of  muriatic  acid,  and  held  to  the  blue  part  of  a  candle 
flame,  it  will  color  the  flame  beautifully  purple.  —  KobclL 
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*  Sometimes  approaching  to  ikj  blaei  whence  CeleiUoo. 
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ic  tolpliot  mines  of  Sicily  have  long  been  celebrated  for 
miigiiiticeni  groups  of  ihis»ubst--ifice;  it  ilitre  occurs  in 
laiii;  crystal?,  uftcit  beaulifully  itan^pareni,  aggregated, 
iiher  dufioEed  on,  or  accompanied  by,  sulphur  and  gjp- 
wli'le  numerous  intereaiing  forms  on  n  smaller  scale, 
■  at  Bex  in  Switzerland,  al  Conil   in  Spain,  and  in  the 
itine.     Il  is  met  willi  iu  itlraigbt  5brous  con  ere  lions  of  a 
color,  imbedded  in  clny,  at  Dornberg,  near  Jena,  and  in 
led  scopiform  groups,  op<ike  and  of  a  bluish  tinge,    in 
!ay,  al  Aiist  Ferry,  near  Bristol;  crystalline  and  inassife 
agne^ian-limesioiie,  near  Knaresborough  in  Yorkshire; 
[ed  and  fibrous  at  Norton,  in  Hanover  (a  variety  wbich, 
ding  to  Turner,  coniains  twenty  per  cent,  of  sulphate  of 
a) ;  fibrous  and  of  a  sky-blue  color  at  Tornberg,  Saxony ; 
n  eariby  nodules,  cracked  and  hollow,  at  Mouie  MarUe 
Paris. 

the  United  Stales,  a  very  celebrated  locality  of  sulphate 
■nnlinn,  originally  brought  into  notice  by  Prof  Douglaa 
Haj.  Delafield,  is  nl  Slrontian  island,  on  the  soaih-westeni 
;  of  Lake  Erie.     It  forms  a  vein  in  secondary  limestcme, 
is  both  massive,  and  in  crystals  of  great  size  and  perfeo- 
varying  in  color,  as  described  by  Major  Delafield,  from 
-wliite  to  dark-blue  and  greenieh-blue,  in  lustre,  from  dull 
splendent,  and  in  transparency,  from  the  perfectly  trans- 
it ID  opiLlie.      The  crystals  present  the  Right  rhombic 
1  Iriincaied  on  lis  obtuse  solid  angles,  and  on  its  terminal 
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dance  near  the  Frankstone  Gap  of  the  Alleghany  Mountains, 
in  Huntingdon  county,  Penn.  It  resembles  precisely  the  vari- 
ety from  Domberg,  near  Jena  in  Saxony.  The  locality 
extends,  it  is  said,  for  fourteen  raUes.  It  is  sometimes  crystal- 
lized.—  /.  A.  Clay,  Fine  crystallized  celestine,  according 
to  Dr.  Troost,  occurs  in  the  limestone  along  the  Cumberland 
river,  Tenn.  

PHOSPHATE  OF  YTTRIA. 

BeneUus,  {K.  Vet,Acod,  BandL  18Q4.)  Phmphorsavre  Yttererde,  L.  Xenotime,  Bn- 
danL  Phosphyttria,  BenUius.  TankelUe.  Yttria  Phosphate,  ^Mcer.  Spanialus 
peritomnt,  D. 

Composed,  according  to  Berzelius,  of  phosphoric  acid  and  a 
little  fluoric  acid  33*49,  yttria  62*58,  diphosphate  of  iron  31)3. 
It  is  a  subsesquiphosphate  of  yttria.     Formula :  Y^iP. 
Sp.  Gr.  414  —  4-65.     H.  =  45  —  5  0. 

Primary  form,  a  Right  square  prism. 
Secondary  form  like  the  adjoining  fig- 
ure in  which  it  usually  occurs.  M  on 
the  faces  of  the  pyramids  about  135*^. 
Color  yellowish-brown ;  with  a  res- 
inous lustre ;  and  pale  brown  streak. 
Cleavage  perfect  parallel  to  M ;  frac- 
ture uneven  and  splintery;  nearly 
opake.  B  B,  it  does  not  in  the  ma- 
trass yield  water.  On  charcoal /?<?r  se, 
it  is  infusible ;  with  borax  it  affords  a  colorless  bead,  which 
becomes  milky  on  cooling;  with  salt  of  phosphorus  it  is  diffi- 
cultly soluble  into  a  colorless  glass ;  and  with  boracic  acid 
and  iron  wire,  yields  phosphuret  of  iron.  Insoluble  in  acids. 
This  mineral  occurs  in  crystalline  masses  imbedded  in 
granite  at  Lindenaes  in  Norway,  where  it  was  first  noticed  by 
Mr.  Tank  of  Friederickshall. 


CARBONATE  OF  YTTRIA. 

Bendius*  Jakrea-Berieht,  1838,  p.  907. 

MM.  Svanberg  and  Tenger  have  communicated  to  the 
Academy  of  Sciences  in  Sweden,  an  account  of  a  new  mineral 
found  by  them  at  Ytterby,  and  which  proved  to  be  Carbonate 
of  Yttria.  It  occurs  in  very  minute  quantities  in  the  cracks  of 
the  gadolinite,  and  occasionally  also  attached  to  another 
gangue  in  fragments  scarcely  large  enough  for  convenient 
examination.  Its  color  is  white,  and  it  presents  an  appearance 
of  radiated  crystallization.  No  further  description  of  it  has 
been  given  up  to  the  date  of  Rammelsberg' s  Handworierbtteh 
(Sup,)  1843. 

27 
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PYROCHLORE.' 

trUAto-ifAroMUr'f  J«anul,vl.  3Sa)     UicrDliln,  Orjivd.     Baltlui  df 

CombiDntion  orcolumbic  acid  and  lime  essentiull;,  with  va- 
s  RietBlIic  oxides. 


The  results  of  these  a.nilysea  show  this  mineral  to  be  ei- 
tremely  complex  in  its  chemical  constitution,  and  point  out  a 
great  variation  in  the  proportion  or  the  constituents  which  are 
aupposedto  be  essential.  It  is  essentially  a  columbale  of  lime. 
BerzeliuH^  hoH  given  a  formula  answering  lo  the  second  anal- 
ysis by  Wohler,  but  the  third  differs  from  it  in  containing,  be- 
sides oxide  of  uranium,  a  much  greater  quantity  of  water,  as  well 
as  by  the  absence  offluoritle  of  sodium,  which  he  had  regarded 
as  an  essential  constituent  of  the  mineral.  For  this  he  was 
unable  to  calculate  a  convenient  formula  adapted  to  the  results 
obtained.  The  American  mineral  as  now  analyzed  by  Mr. 
Hayes,  difTers  still  more  in  the  proportions  of  its  acid  and  lime, 
and  besides  it  contains  oxide  of  lead.  But  it  approaches  rery 
nearly  to  one  atom  coiumbic  acid,  and  one  atom  lime  —  or  Cal 
Cl  —  which  may  ullimately  prove  to  be  the  true  composition 


of  the  purest  crystals  oflhis 


rat.    Sp.  Gr.  4-25.    H.  z 
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Color  deep  red-brown  to  black.  The  American  specimens 
pale  honey-yelloWy  or  straw-yellow,  and  brick-red.  Lustre  re- 
sinous to  vitreous.  Translucent  to  opake,  some  crystals  semi- 
transparent.  Cleavage  imperfect  in  the  European  specimens ; 
more  distinct  in  the  American,  parallel  with  the  planes  of  the 
Regul  ar  octahedron,  which  is  therefore  the  primary  form.  This 
form  is  also  indicated  by  minute  strias  on  some  of  the  Ameri- 
can specimens.  Fracture  conchoidal.  It  occurs  in  the  primary 
form  either  perfect,  or  modified  on  the  edges  by  single  planes, 
or  on  the  solid  angles  by  four  planes  resting  on  the  faces  of  the 
crystals.  B  B,  variety  from  Frederickswan,  yields  water  in  the 
matrass,  and  becomes  greenish-yellow ;  per  se,  on  charcoal,  it 
fuses  with  great  difficulty  into  a  blackish-brown  scoria ;  with 
borax  it  effervesces  and  completely  dissolves  into  a  transparent 

globule,  which  appears  reddish-yellow  in  the  oxidating  flame,  but 
ecomes  opake  on  flaming,  while  in  the  reducing  flame  it  is  deep 
red,  but  changes  into  a  bluish-grey  enamel  on  flaming ;  with  salt 
of  phosphorus  it  entirely  dissolves,  the  globule  being  yellow  in 
the  oxidating  flame,  and  on  cooling  usually  green ;  while  in  the 
reducing  flame  it  darkens  into  violet ;  with  soda  gives  the  reac- 
tion of  manganese.  It  gives  also,  as  does  the  variety  from  Bre- 
vig,  the  reaction  of  uranium.  The  American  specimens  exhibit 
very  nearly  the  same  distinctive  characters — differing  slightly, 
as  might  be  supposed,  from  the  presence  of  different  or  lesser 
accidental  bodies. 

Pyrochlore  was  first  discovered  by  Otto  Von  Tank,  im- 
bedded in  syenite  at  Frederickswan  and  Brevig  in  Norway. 
It  has  since  been  brought  from  Miask  in  Siberia,  and  from 
Greenland,  but  it  is  to  be  regarded  as  a  very  rare  mineral. 

In  the  United  States  it  was  first  discovered  by  Prof.  Shep- 
ard  at  Chesterfield,  Mass.,  imbedded  in  the  albite  which  con- 
tains the  rubellite  and  green  tourmaline,  and  was  described 
by  him  as  a  new  species  under  the  name  of  microlite.*  Its 
identity  with  pyrochlore  was  first  indicated  by  Mr.  Teschema- 
cher,  and  has  now  been  fullv  established  by  a  very  careful 
analysis,  and  a  comparison  of  its  pyrognostic  characters,  in- 
stituted by  Mr.  A.  A.  Hayes. 

YTTROTANTALLlTE.t 

Yttrotantal,  ITorstMi.    Tantale   Ozj6«  Tttriftiw,  H.    YtUotantallta,  J.    Colmnbu 

B«nelb,D. 

Of  the  yttrotantalite,  Berzelius  has  described  three  varie- 

*  Amer.  Jour,  of  tkienoe,  zzviii.  p.  361.    Minerakfy,  ii  p.  4A. 

t  From  ita  eontiitiM  chiefly  of  yttrU  and  untalam ;  but  its  more  sppropriato  naiM 
would  DOW  be  yttro-coiombite. 


r 
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all  diSering  considerablj  in  composition.  Dr.  Thom- 
describea  [bem  as  pub-species;  the  first  as  a  telracolum- 
bate;  the  second  as  a  diacoiumbate;  and  the  third  as  a  tris- 
columbate  or  yitria.  Bui  it  seems  to  be  an  inijiure  mineral, 
and  never  having  been  observed  crystallizeil,  BerzeJius  hu 
regarded  it  as  a  mechanical  mixture  of  tantalum,  yttria,  ura- 
nium, lime,  and  occasionally,  of  tungelic  acid.  They  all  coa- 
eisl  essentially  ofcolumbate  of  yttria. 

Dtrt  BImik.  mbrt. 

Col<inlii(iuU...31-eU SIM) .^9«) .M-IM 

YllHa. 3S51S. 90^ .H4-B0 .9S-TW 

Lfant StwD e« »» (hHO 

Tonallit  ICJd....  a-SgQ frVS I^l 1-OM 

OniJ^of  iTon....  U-5S3 3-50 Wb IIM 


The  dark  yttrotantalite  occurs  in  amorphous  massea,  has 
a  lustre  inlerniediale  between  vitreous  and  resinous,  and  when 
in  thin  fragments,  appears  translucent  and  slightly  yellow. 
Specific  gravity  not  exceeding  5'0. 

The  yellow  jtirutantaiite  forms  lamina;  in  the  fissures  of 
felspar.  Its  color  is  yellowish-brown,  it  has  a  while  slieak, 
and  is  opake.     Specific  gravity  5S  to  5-9. 

In  the  black  variety,  extremely  indistinct  traces  of  crystal- 
lization have  been  observed.  It  is  black  and  opake,  with  an 
imperfect  metallic  lustre,  and  grey  streak.  Specific  gravity 
53  to  55. 

None  of  these  varieties  are  acted  upon  by  acids,  nor  ore  fu- 
sible, ^cr  Sf,  B  B,  although  they  decrepitate  and  acquire  a 
lighter  color;  but  tbey  exhibit  very  different  results  when 
fused  with  re-ngents. 

They  are  all  found  in  Sweden  —  at  Yllerby,  in  red  felspar; 
and  at  Broddbo  and  Finbo  near  Fahlun,  imbedded  in  quartz 
and  aibite,  and  associated  with  garnet,  mica,  and  pyrophysa- 
lite.  They  are  among  the  numerous  rare  substances  which 
have  been  brought  to  the  notice  of  mineralogists,  by  the  sagac- 
ity and  careful  researches  of  Berzellua. 

FERGU80NITE.- 

/fsiiliirrT',  (Rdni.  Ref.  Sot   TVsw.,  i.  purl  ii.  p.  971,)    Cnlumbai  homiignulnliu,  D. 

Combination  of  columbic   acid,  yttria, 
oxides  of  cerium,  i* 


J 
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Colambie  acid 47*75 

Tttrla 41-91 

Zireooia 3*08 

Protoxide  of  coriom 4*68 

Oxide  of  tin 1<00 

Oxide  of  oraaiam 0^ 

P»rozide  of  iron 0-34 

89-€6  BarttralL 

The  atoms  of  bases  are  aboat  (i?e  times  as  numerous  as  those 
of  the  columbic  acid,  but  it  is  probable  that  some  of  these 
constituents  are  only  accidental.     Formula^  by  Dr.  Thomson, 

4iY»Cl+(Cr,  Zr,Ur,F)'^Cl. 

Sp.  Gr.  58  —  5-9.     H.  =  55  —  60- 
In  pyramidal  crystals  of  a  brownish-black  color,  which  are 
opake  except  when  in  thin  splinters,  and  are  externally  dull. 
Primary  form  a  Right  square  prism,  of  which  the  following 
figure  represents  the  actually  occurring  crystals. 


f  OD  f   .  .  10<P  28' 
f  on  f'  .  .  128    27 
j;  OQ  s' .  •  169    02 


Fracture  perfect  conchoidal,  with  a  brilliant  vitreous  lustre; 
streak  very  pale  brown ;  traces  of  cleavage  parallel  to  the 
faces  s.  B  B,  per  se,  it  is  infusible,  but  loses  its  color  and  be- 
comes pale  greenish-yellow ;  is  difficultly  soluble  with  borax 
into  a  yellow  glass ;  with  soda  is  decomposed  without  meltings 
and  leaves  a  reddish  scoria.  It  may  be  entirely  dissolved  in 
salt  of  phosphorus,  but  some  particles  remain  a  long  time  un- 
altered. The  pale-greenish  globule  becomes  opake  by  flaming, 
or  on  cooling,  when  very  much  saturated.  Previous  to  com- 
plete solution  in  the  latter,  the  glass  assumes  in  the  reducing 
flame  a  slightly  rose-red  tinge.  , 

This  rare  species  was  found  by  Sir  Charles  Giesdcke,  dis- 
seminated in  quartz,  at  Kikertaursak,  near  Cape  Farewell,  in 
Greenland.  It  was  first  distinguished  as  a  new  species,  and 
described  by  Mr.  Haidinger. 

B7* 
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HAYESrNE- 

BojoMicilB.r    Urd.1.  bo...o  of  Lim.. 

our  accurate  knowledge  of  this  new  mineral,  we  are  io- 
lo  A.  A.  Hayes,  who  ascertained  ihat  ihe  pure  speci- 

consisted  wholly  of  boraie  of  lime,  united  with  water; 

i  are  indebted  to  him  f»r  the  following  description  of  lie 

F.,  it  contains  in  lOUparls: 

e  regard  the  atomic  weight  of  boracic  acid  u  3,  the 

il  cvideullj  consists  of  three  atoms  boracic  acid  to  one 
if  lime;    or  it  is  a  hydraled  tcr-borale  of  lime.     Formu- 
dB^i+eAq.     But  taking  Bcrzelius'  atomic  numbeia>  the 
a,  aa  given  by  Mr.  Hayes,  is  CaB^+GH. 
:curs  in  globular  masses  of  a  tibrous  structure,   having 
illy  a  brown  color  ;  when  broken  these  mnsses  appear  to 
tued  of  snow-while  delicate  fibres,  interwoven,  curved 
lolted;  the  lusire  being  salin-like,  and  ihe  fibres  so  soft 
crush  readily  between  the  fingers.      Placed  in  warm 
it  expands,  and  forms  a  consistent  paste,  and  exhibits 
JUS  tufta  of  radiating  fibres.     It  diasolves  in  dilute  ni- 
id,  and  the  soluiion  poured  inio  a  large  quantity  of  am- 

CLASS  V. 
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Under  this  head  are  included  such  minerals  as  consist 
chiefly  of  an  alkali  united  with  an  acid ;  but  several  of  them 
are  very  impure  in  their  native  state. 


NITRATE   OF   POTASH. 

Kitre,  Naturlischer  Salpetrr,  W.    Potatte  Nitrat^e,  H.    Pritmatie  Nitre,  J.    PriiBfttto 

Nitre  8alt|  M.    Nitrum  rhombicum,  D. 

Consists  of  potash  46*46,  nitric  acid  53*54 ;  or  one  atom  of 

potash,  and  one  of  acid.      Formula :  KNt. 

Sp.  Gr.  19  —  2-0. 

Primary  form  a  Right  rhombic  prism  of  about  60°  and 
120°.  Occurs  in  crusts,  and  in  capillary  crystals,  of  which 
the  forms  are  not  discernible ;  it  is  whitish  or  yellow  ;  is  trans- 
lucent or  transparent ;  brittle ;  saline,  and  cooling  to  the  taste; 
it  deflagrates  when  placed  on  a  hot  coal,  and  detonates  with 
combustible  substances. 

It  occurs  on  or  near  the  surface  of  the  earth,  on  old  walls, 
&.C.  In  Hungary,  Persia,  Arabia,  Egypt,  and  in  many  of  the 
plains  of  Spain,  it  is  found  in  considerable  quantities.  It  is 
also  common  in  India,  especially  on  a  large  plain  near  Agra 
in  Bengal.  The  mountainous  regions  of  Kentucky,  which  are 
calcareous  and  full  of  caverns,  afford  it  to  the  inhabitants  of 
North  America.  In  South  America,  the  plains  bordering  the 
sea,  near  Lima,  are  covered  with  it.  It  is  not  however  pro- 
duced naturally  to  an  extent  sufficient  for  its  multiplied  uses ; 
and  is  therefore  principally  procured  artificially  from  the  de- 
composition of  animal  and  vegetable  substances. 

Nitre  is  employed  in  medicine,  the  arts,  and  in  metallurgy 
for  assisting  the  processes  of  oxidating  and  smelting ;  but  its 


1 

ACtStKBOnS   ALKALINE   UIHEBALS. 

pnl ,  ir  noi  iis  chief  use,  is  in  the  manufaclure  of  guDpow- 
ir  nhich  ihal  imported  from  Egypt  ia  most  esteemed,  as 
aiiis  the  least  calcareous  matter.     Gunpowder  consists  of 
y-six  parts  of  nitre,  nine  of  sulphur,  tk»d  fifteen  of  light 
)al.     This  salt  has  been  found  id  several  of  the  large 
which  occur  in  the  limestone  in  the  Southern  and  Wesl- 

SULPHATE    OF    POTASH. 

Sp.  Gr.  1-731.      H.z=2-5  — 30. 
sive ;  mammtllary,  apparently  formed  in  successive  layers. 
white  or  yellow,  with  certain  bluish  or  greenish  stains. 
;  vitreous;  translucent;  taslesaline  and  bitter;  cleavage 
acture  indistinct.     CoiisiaCs  of  sulphate  of  potash,  with 
B  of  sulphate  and  muriate  of  copper. 
s  artificial  crystals  present  Right  rhombic  prisms,  haTing 
icute  angles  replaced,  bo  as  to  form  dihedral  summits; 
onsisl  of  sulphuric  acids  45  93,  and  potash  5407;    they 
litale  when  heated,  and  fuse  at  an  increased  temperature. 

C-^""^  ^■~--On,           e<1ee  X  on  thai  opposile  120°  291 
,     ^'-^        P  on  P 133    32 
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Formula  by  Beudant :  Nti'+Aq. 

Sp.  Gr.  IS.    H.  =  1-0  — IS. 

It  ia  found  crj'slatlized,  massive,  fibrous,  and  sometimes  la- 
dialed,  in  Cmsis,  and  efflorescent.  PriinaTy  rorm,  according 
to  Haiij  and  Beudant,  an  octaiiedran  with  a  rhombic  base; 
bat  the  form  produced  by  dissolving  and  re-crystal tizing  arti- 
ficially, is  an  Oblique  rliombic  prism  ;  F  on  M  or  M'  108°  43', 
H  on  M  76°  12'.  When  fresh,  the  massive  is  compact  or 
granular,  of  a  glistening  lustre,  and  translucent,  but  on  expo- 
sure it  becomes  opake.  Color  grey  or  yellowish- white ;  taste 
nrinoiu  and  saline.  It  eflervesces  with  acids,  is  very  soluble 
in  water,  and  melts  readily  B  B.  It  communicates  a  yellow 
tint  to  (he  Same  of  alcohol,  by  which  it  can  be  distinguished 
from  cuboDate  of  potash.     It  effloresces  in  the  air. 

The  natural  crystals  of  this  species  are  rarely  found  distinct. 
Being  a  salt  which  loses  its  water  on  exposure  to  a  dry  atmo»- 
pheie,  it  occurs  most  frei]uently  in  the  state  of  efflorescent  pow> 
der  on  the  surface  of  the  earth,  at  the  sides  of  lake,  or  in  natu- 
ral caverns.  In  the  plain  of  Debretzin  in  Hungary,  it  appears 
during  the  l-ieal  of  summer  in  saline  efflorescences  like  heaps 
of  snow  ;  also  in  Bohemia,  and  Italy.  Il  is  likewise  met  with 
either  dissolved  in  the  water  of  certair)  hot  springs,  as  those  of 
Carlsbad  in  Bohemia  and  Rykum  in  Iceland,  or  in  some  lakes, 
as  the  soda  lakes  of  (<gypt.  In  South  America,  according  to 
Mr.  Blake,  it  is  found  near  Pica  in  Peru,  and  at  several  places 
on  the  easttrn  border  of  that  portion  of  the  Desert  of  Atacaraa 
which  lies  in  Bolivar. 

The  natron  both  of  Egypt  and  Hungary  is  imported  in  pul- 
verulent mtsses  of  a  dirij-grey  color.  Its  chief  employment 
is  in  the  manufacture  of  soap,  but  it  enters  also  into  the  com- 
position of  glass,  and  is  used  in  dyeing,  bleaching,  &c. 

TfiONA. 

Una,  Bmimt.    Tntt,  BtUmfw.    (ftfUvf*  Jmr.  ff  Wmm,  It.  sgs.)     rrintttk 
Hitno,  J.    Haul-piliiDUli  Nitiea  SkJt,  Jl.    Nilna  paniuau,  D. 

Combination  of  soda,  carbonic  acid,  and  water. 

''JlSSj^  "*™*  COhBiAU. 

Badi 37-^.'. 3»« 4141 

Carlioiiieuhl....3MT W-IS 3B40 

WiUi 3348 SIW 1S40 

FonlfBullai..  IH» iHM (HSS 

SHSBmiul.      WMniiMliiinll  lf«l WITIiiiii 

The  above  numbers  correspond  with  the  formnla,  NC*i+3Aq. 

Sp.  Gr.  2112.     H.  =  2-6  — 2-75. 
Primary  an  Oblique  rhombie  prism  of  133°  30*  and  47*  9V. 
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(—-..^  I  •*  >  "  -"  " '^2°  '* 
\  ~- — J_  /  )  M  on  T 103  15, 
Cleavage  perfect  aod  easily  obtaiaed  parallel  lo  M.  Surface 
of  n  and  M  smooth,  of  T  generally  striuled  horizontally.  Sel- 
dom in  distiuct  crystals.  Color  white,  inclining  to  yellowish- 
grey  when  impure.  Transparent  when  in  minute  crystals, 
translucent  in  large  masses ;  streak  white  ;  taste  pungent  and 
alkaline;  fracture  uneven;  rather  brittle.  Soluble  in  water, 
though  less  so  than  natron.  This  substance  is  distinguished 
from  the  preceding  not  only  in  crystalline  form,  but  in  superior 
specilic  gravity  and  hardness ;  in  being  more  difficultly  soluble 
in  water,  and  in  its  taste  being  leas  intensely  alkaline;  neither 
does  it  deliquesce  as  natron  does,  and  it  may  be  preserved  for 
any  length  of  time  unchanged  in  a  dry  atmosphere. 

It  occurs  in  the  province  of  Sukena  in  Egypt,  forming  a  thin 
stratum  in  muriate  of  soda  ;  also  in  Barbary,  and  in  Maracaibo 
and  Columbia  in  South  America.  Trona  is  its  African,  Urao 
its  American  name. 

In  the  valleys  of  the  Bolivian  Andes,  it  was  found  by  Mr. 
Blake  in  the  waters  of  the  small  lakes,  and  encrusting  the  soil. 
At  Payta,  in  the  southern  part  of  Peru,  it  forms  beds  of  con- 
siderable eMent,  as  also  in  the  Province  of  Buenos  Ayres  at 
Caraeal,  and  resembles  that  from  Africa.  In  Peru  it  is  known 
by  the  Indian  name  of  Colpa. 


SULPHATE  OF  SODA. 


Couulu  fiodi  ■ . . . . 
Siilphurie 
Wmlor... 


Formula  by  Beudanl :  NSlH-2Aq. 
Sp.  Gr.  1-47. 
Primary  form  an  Obliiiue  rhombic  prism  of  99°  36'  and  80°  94'. 

Sulphate  of  soda  is  found  in  efflorescences  of  a  yellow  or 
greyish-while  color,  or  in  an  earthy  form,  but  is  more  com- 
monly dissolved  in   certain  mineral  waters;    translucent  <x 


J 
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opake;  lustre  vitreous  on  the  fresh  fracture,  dull  on  the  sur- 
face; extremely  efflorescent,  and  falling  spontaneously  into 
powder.  It  is  cooling,  bitter  and  saline  to  the  taste,  and  is 
usually  met  with  in  the  neighborhood  of  rock-salt  or  brine 
springs.  B  B,  in  the  matrass  it  melts  in  its  water  of  compo- 
sition. 

Sulphate  of  soda  is  found  in  the  salt  mines  of  Upper  Austria, 
Hungary,  and  Switzerland;  near  Madrid  in  efflorescences  at 
the  bottom  of  a  ravine ;  at  Grenoble  in  France ;  in  the  work- 
ings of  old  mines,  and  sometimes  on  old  walls,  in  the  same 
manner  as  nitre.  It  is  an  ingredient  of  the  hot  springs  of 
Carlsbad,  Eger,  and  Sedlitz  in  Bohemia.  Mixed  with  com- 
mon salt,  sand,  and  gypsum,  sulphate  of  soda  forms  a  consider- 
able part  of  the  desert  of  Atacama  in  the  western  part  of  Boli- 
var ;  and  in  the  northern  part  of  Peru,  with  nitrate  of  soda  and 
common  salt,  it  forms  beds  several  feet  in  thickness,  which 
cover  a  surface  of  several  hundred  square  mile^. — Blake, 
When  purified  of  the  iron  with  which  it  is  usually  tinged  in 
the  native  state,  or  when  prepared  artificially,  it  is  used  in 
medicine  under  the  name  of  Glauber's  Salt, 


THENARDITE. 

Jtflkktr,    Pieralam  Thenardianam,  D. 

Anhydrous  sulphate  of  soda,  mixed  with  a  minute  proportion 
of  the  sub-carbonate  of  soda.  Sulphate  of  soda  99*78,  sub-car- 
bonate of  soda  0*22. — Casaseca,  Specific  gravity  2'73.  Pri- 
mary form  a  Right  rhombic  prism  of  about  125°  and  55^  Oc- 
curs in  rhombic  octahedrons,  simple,  or  modified  on  the  summit, 
which  are  grouped  one  upon  another.  Cleavage  parallel  to  the 
faces  of  the  prism ;  most  distinct  parallel  to  its  base.  Color 
white  or  reddish ;  transparent  or  translucent.  Superficially 
efflorescent  B  B,  in  the  matrass,  yields  no  water.  Soluble  in 
water.  This  substance  occurs  in  crystalline  coatings  at  the 
bottom  of  certain  lakes,  at  a  place  called  Les  Salines  Espartines, 
five  leagues  from  Madrid,  and  two  and  a  half  from  Aranjuez ; 
where  it  is  collected  for  the  fabrication  of  artificial  sub-carbo- 
nate of  soda.  This  mineral  has  also  been  discovered  by  Mr. 
Blake  in  Peru,  near  Tarapaca,  and  in  Bolivar,  forming  veins 
in  the  sandstone  and  gypsum,  and  oflen  crystallized  in  small 
rhombic  prisms. 


NITRATE  OF  SODA. 
Zootinsalz,  BreitkaifqtL    Sonde  Nitrate,  JiMter,    Nitrnm  rbombohedroo,  n. 

It  usually  occurs  mixed  with  other  salts,  as  shown  by  the 
analyses  of  the  specimens  from  Peru,  as  given  on  the  next  page. 


The  last  analysis  gives  almost  exactly  one  atom  acid  and 
one  alom  borax.     Formula:  NNt. 

Sp.  Gr.  21.     H.=  1'5  — 20. 

Primary  form  an  Obtuse  Thomboid  of  about  IOC"  and  74°; 
cleavage  pnrBllel  to  the  faces  of  the  primary.  This  salt  appears 
ionally  as  ao  efflorescence,  soraeiimea  crystallized,  more 
often  intermixed  with  clay  and  sand ;  to  the  taste  it  is  cool  and 
bitter;  it  is  deliquescent;  and  when  exposed  on  heated  chai* 
coal  it  melts  and  deflagrates.  It  is  described  by  Mr.  Blake 
■s  occurring  in  extensive  beds  resting  on  marl  containing  frag- 
ments of  shells,  on  the  western  border  of  the  Pampa  of  Tnme- 
lugal,  province  of  Tarapacn,  in  Peru.  The  average  depth  of 
the  beds  is  four  feet.  The  mass  is  not  a  pure  nitrate  of  soda, 
but  consists  of  variable  proportions  of  sulphate  of  soda  and 
common  salt,  with  tmlaie  of  soda  and  Moro-iodatc  of  soda, 
IS  appears  by  the  analyses  of  Messrs.  Hayes  and  Blake.  The 
mixed  salt  is  termed  caliche.  It  possesses  a  granular  struc- 
ture, some  specimens  resembling  pure  refined  sugar,  while 
others  are  reddish-brown,  common  yellow,  and  grey.  These 
mixed  salts  gave  the  following  results : 

Pcin.  Pi-ra.  Pnrn.  rtn. 


__., — LtvoftmciHtu..  0 
Clll«kd><ir>«lIiiiii..,.ilB' 

ladlswIU 0 

BliiUitadHwl > 


. .  MplnU  of  pnUili . . . 


..^hrau  DTtdBfauia... 


9eW>         SS'^Dt        BS'BOt  KXHWi 

In  1837,  150,000  quintals  of  refined  nitrate  of  soda  were 
shipped  from  the  port  of  Yquiquc. 

Large  covitiea  in  the  beds  are  often  met  with  which  contain 
large  and  regular  crystals  of  nearly  pore  nitrate  of  soda. 

BORATE  OF  SODA. 


Contains,  by  Klaproth'a  analysis,  soda  14*5,  boracic  acid 
370,  water  470.     Formula:  NB^. 

Sp.  Gr.  r74.     H.:=20  — 2-5. 


I  By  Mr.  Blikr.  imliim  afs  whhe 
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Tincal  occurs  in  prismatic  crystals,  variously  terminated, 
and  yielding  to  mechanical  division  parallel  to  the  lateral  planes 
of  the  primary  form — an  Oblique  rhombic  prism  of  86^  dCK  and 
f^  30"— and  both  ito  diagonals.  The  crystals  are  whitish,  oc- 
casionally possess  a  tinge  of  blue  or  green,  and  vary  from 
translucent  or  nearly  transparent,  to  opake.  Taste  feebly  al- 
kaline ;  soft  and  brittle.  B  B,  it  intumesces  violently  and  then 
fuses  into  a  transparent  globule. 


ModM W>W 

PodMotM'  .  101  SO 

MorM'ooA.  .  ISS  M 

M'  on  A 186  45 

e las  la 

PoDJk 106  80 

gl    ....  ISO  li 

gS   ....  116  to 

? 114  18 

e  OD  g9 141  68 


Tincal  is  chiefly  brought  from  Thibet,  where  it  is  found  on 
the  surface  of  the  soil  in  the  vicinity  and  at  the  bottom  of  cer- 
tain lakes.  It  is  mentioned  likewise  from  the  province  of  Po- 
tosi  in  Peru.  The  borax  in  its  crude  state  is  called  tincal,  and 
is  brought  to  Europe  in  the  form  of  a  brownish-grey  impure 
salt,  or  in  detached  crystals  resembling  the  above  figure. 

It  is  employed  as  a  flux  in  several  metallurgical  processes, 
and  in  the  manufacture  of  solder. 


CHLORIDE  OF  SODIUM. 

Hexahadfal  Rock  Salt,  M.  J.    Steioaah,  Lenkard,    8*1  Mare,  m^ 

AlMbr.    CUondaorSodianu    Sal  eobicaiD,  D. 

Rock-salt  is  anhydrous,  or  contains  no  water  of  crystalliza- 
tion, and  when  pure,  consists  of  chlorine  59*5,  and  sodium  40*6, 
or  one  atom  of  each  element  It  was  formerly  regarded  as  a 
compound  of  muriatic  acid  and  soda.  The  Cheshire  rock-salt 
contains,  by  Henry's  analyses,  nearly  two  parts  of  impurities ; 
viz.  sulphate  of  lime,  chloride  of  calcium,  and  chloride  of 
magnesium.  Sp.  Gr.  2*3.  H.  =  2*0.  It  occurs  in  beds  or 
masses;  sometimes  crystallized  in  the  form  of  the  cube,  which 
is  that  of  its  primary  crystal,  and  into  which,  when  pure,  it  may 
readily  be  cleaved ;  lustre  vitreous ;  translucent  or  transparent ; 
when  pure,  colorless  or  white;  but  when  with  any  foreign 
admixture,  reddish-browo,  brick-red,  violeUUoe,  and  greeB. 
28 
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It  yields  wilh  facility  to  the  knife ;  and  when  scratched  with 
impression,  but  yields  no  powder.     It  at- 
tracts moisture,  but  remaitiH  unaltered  in  a  dry  atmosphere. 
'arely,  a  libious  texture. 


P.  P,  or  P",  on  a 


ChlMide  of  sodium  is  one  of  the  most  abundant  substances 
in  nature.  Not  only  is  it  found  in  large  beds  and  masses,  but 
also  in  llie  waters  of  certain  springs  and  lakes,  and  in  those  of 
every  sea.     It  forms  about  oue-lhirlieth  part  of  thi 


of 


the  ocean. 

Rock-salt  is  commonly  disposed  in  thick  beds,  either  super* 
(icially,  as  in  Africa,  or  at  a  very  great  depth,  as  in  Poland; 
sometimes  also  at  a  high  level,  as  in  the  Cordilleras  of  America, 
and  in  Savoy,  where  it  occurs  at  an  elevation  equal  to  that  of 
perpetual  snow. 

Its  principal  European  deposits  are  the  salt-mines  of  Wie- 
liczka  in  Poland,  where  perfect  cubes  are  frequently  met  with ; 
the  Salizkammergui  in  Upper  Austria,  Hallein  in  Saltzburg, 
and  Hall  in  the  Tyrol,  in  which  it  is  accompanied  with,  lod 
imbedded  in  clay,  gypsum,  and  other  extraneous  matter  ;  and 
Northwich  in  Cheshire,  where  it  occasioDolly  presents  pure, 
transparent,  and  highly  cleavable  specimens.  All  these  depo- 
sits aflbrd  extensive  supplies  for  culinary  and  other  economic 
purposes,  though  generally  in  a  state  so  far  from  pure  as  to 
render  the  process  of  solution  and  subsequent  evaporation  in- 
dispensable. 

In  Peru,  Bolivar  and  Chili,  this  salt  often  appears  in  thin 
crusts  on  the  surface  mixed  with  other  salts,  and  also  in  exten- 
sive beds.  On  the  Pampa  of  Tamarugal  in  the  southern  part 
of  Peru,  round  masses  of  rock-salt,  five  or  six  feet  in  diameter, 
lie  piled  one  above  another  to  the  depth  of  several  feet,  present- 
ing a  rough,  white  and  dazzling  surface  extending  for  several 
leagues.  They  are  used  by  the  inhabitants  in  constructing 
their  houses.  In  some  places  it  is  of  a  deep  red  colour,  but  in 
the  vicinity  of  Pisco  it  is  sufficiently  pure  for  the  ordinary  pur- 
poses to  which  it  is  applied.  Fine  crystallized  specimens,  re- 
markable for  transparency,  were  found  in  the  Bolivian  Andes. 
— Blake.  According  to  Dana  very  beautiful  crystals  of  cubic 
salt  ore  found  at  the  Ewa  Salt  Lake,  Oaha.    In  the  United 
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States  the  numerous  salt  springs  are  supposed  to  have  their 
origin  from  the  solution  of  rock-salt,  but  we  ha?e  had  no  well 
authenticated  account  of  its  occurrence  in  any  other  form  until 
very  recently.  In  the  American  Jimmal  ej  Science ,  ?ol.  xli, 
the  Editors  have  announced  the  discovery  of  this  valuable  sub- 
stance in  Washington  county,  Virginia,  where  it  is  found  in 
the  midst  of  salt  springs,  and  is  accompanied  by  gypsum.  **  It 
is  highly  crystalline  in  its  structure,  and  excepting  its  red 
colour,  derived  from  iron,  and  occasionally  fragments  of  rock 
mixed  with  it,  appears  to  be  very  pure.  Some  of  the  specimens 
are  perfectly  white.*'  In  the  Journal  of  the  Exploring  Tour 
of  the  Rev.  Samuel  Parker  beyond  the  Rocky  Mountains,  we 
are  assured  of  its  occurrence  in  the  saliferous  sandstone  bor- 
dering on  Salmon  River,  and  in  the  vicinity  of  the  Great  Salt 
Lake,  whose  waters  are  so  strongly  saturated  that  crystals  form 
upon  the  shore.* 

Native  Decrepitating  RocK-SALT.t  It  is  well  known  that 
ordinary  rock-salt  does  not  decrepitate  by  exposure  to  heat, 
which  seems  to  indicate  that  it  was  not  deposited  from  an  aque- 
ous solution,  because  all  the  marine  salt  obtained  in  this  way 
possesses  the  property  of  decrepitating.  There  exists  however 
in  the  mines  of  Wieliczka,  a  rock-salt  which  decrepitates, 
and  which  has  been  examined  by  Pumas,  H.  Rose,  and  by 
Berzelius,  and  proved  to  contain  cavities  filled  with  compressed 
gases.  When  the  salt  is  dissolved  in  water,  as  the  covering 
over  these  vesicles  become  thinner  and  thinner,  they  at  last  burst, 
and  the  gasses  escape  with  violence.  This  fact  was  first  ob- 
served by  M.  Pumas.  M.  Rose  ascertained  that  the  quantity 
of  these  gases  disengaged,  varied  in  different  specimens,  and  on 
analysis,  he  found  in  100  volumes,  24  volumes  of  pure  hydro- 
gen, 17  of  carbonic  acid  gas,  and  59  of  carburetted  hydrogen. 
Berzelius  supposes  that  it  contains  besides,  carbonic  acid 
which  remains  dissolved  in  the  water.  This  salt  is  not  describ- 
ed as  differing  in  any  other  respect  from  common  mineral  salt. 
M.  Rose  is  inclined  to  refer  the  decrepitation  of  several  other 
minerals  to  the  same  cause. 


SULPHATE  OF  AMMONIA. 

Maieafnin,  KanUn.    Anunoniaqae  Ba1phat6e,  U.    Ficralam  Toleanicam,  D. 

Contains  ammonia  22*80,  sulphuric  acid53'29,  water  23*91. 

"^ — Gmelin.       Chemical  formula  by  Berzelius,  NH®+S+5iAq. 
Sulphate  of  ammonia  has  an  acrid,  bitter  taste.    Its  color  is 

•  Jooraal,  Mcond  •dition,  p.  114.         f  Beraeliui*  Rapport  Aoniie],  1S40,  p.  139. 


greyish  or  yellow,  and  it  generally  occurs  atalactitic,  pulveru- 
lent, or  in  mealy  effloresceuces  ;  iraDslucenloropake;  attracU 
moisture  from  tlie  aiino&pliere,  and  is  entirely  volatile  at  a  high 
temperature.  It  is  fuuii<l  in  the  fissures  of  the  earth,  and 
among  the  lavas  of  Etna  and  Vesuvius ;  in  the  SolTatara  ;  and 
in  the  lagunt  near  Sienna  in  Tuscany. 

MURIATE  OF  AMMONIA. 

SbI  AnuDiinilc.      NUuiUchli  ^mliniAk,  W.      Ainnion[nqn>  Mu>ial««,   O.      OeUhednl 
AmruDuuc  ial\.  M.  J.     Fii^rsluoi  <xu.}i«i,um,  0. 

When  pure,  it  consists  of  ammonia  3306,  muriatic  acid 
5116,  water  IG'78;  or  by  tlie  Formula  as  given  by  Betzelins, 
NH«M«+Aq.     Two  varieties  yielded  to  Kiaproth, 

Vfiutiui.  BiiFhariL 


Bulphut 


Sp.  Or.  145  to  1-5.  H.=  |-5  — 2  0 
Primary  form  ihe  Regular  octahedron.  It  occurs  n 
with  a  librous  texture  ;  plumose;  in  crusts;  and  in  octahedral 
crystals  of  a  minute  size.  Color,  when  pure,  white,  grey,  or 
yellow;  generally  pungent  and  saline  to  the  taste;  transparent 
nropake;  externally  dull  or  glistening;  internally  shining  and 
vitreous.  This  salt  is  readily  soluble  in  water,  but  does  nol 
attract  moisture  on  exposure  to  the  nir.  It  is  completely  vola- 
tile at  a  high  temperature,  rising  in  white  fumes;  and  emits, 
when  triturated  with  lime,  a  pungent  ammoniacal  odor. 

It  is  principally  found  in  the  neighborhood  of  votcanofs, 
sublimed  among  other  volatile  substances,  in  the  cracks  and 
fissures  of  lava.  It  thus  occurs  at  Etna  and  VesuviuB,  in  the 
island  of  Volcano,  and  at  the  Solfaiara  near  Naples.  Small 
({uantities  have  been  noticed  in  the  vicinity  of  ignited  coal 
Feams,  as  at  St,  Etienne  in  France,  in  Scotland,  and  Newcastle. 
A  variety  presenting  a  greyish-white  color,  and  conchoidal 
fracture,  is  mentioned  na  occurring  with  sulphur,  in  rocfas  of 
indurated  clay  or  clay-slate  in  Bucharia.  Though  extensively 
employed  in  dyeing  and  in  medicine,  this  salt  is  of  trifling  im- 
portance as  found  in  nature,  from  its  scarcity. 
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ACIDIFEROUS   ALKALtlWslFXllTHY 

MINERALS. 


The  miocral  subAtanGes  incladed  under  thii  head  are  few  in 
number. 

POTASH-ALUM. 

NatwtiicberAU4ia,W,    AImdIm  ftdftU*  Alkalis*,  &   Ostabadnl  Alwn,  J.    UetalM- 
dnil  Alum  Salt,  ML    AlMUf  Ij.    Aliunm  otfeinalt,  D. 

Combination  of  lulphate  of  alumina,  sulphate  of  potash,  and 
water ;  and  contains  dumina  10*83,  potash  9*94,  sulphuric  acid 

3377,  water  4S'47—OmeKn.    Formula :  3AlSI+K81+35Aq. 

8p.0r.  175.    H.S5  1-5. 

Primary  form  the  octahedron,  though  it  chiefly  occurs  in 
fibrous  masses,  or  as  an  efilorescence  on  argillaceous  minerab, 
as  alum-date,  alum-stone,  &c.  Color  white  or  greyish;  lustre 
vitreous,  tran^arent  or  translucent;  to  the  taste  sweetish, 
styptic,  and  acidulous.  When  artificially  prepared,  it  crystal- 
lizes in  the  octahedron,  and  in  some  of  its  varieties.  It  is 
soluble  in  about  twenty  times  its  weight  of  cold,  and  little  more 
than  its  own  weight  of  boiling  water.  On  exposure  to  heat  it 
melts  in  its  water  of  crystallization,  froths  up  in  a  remarkable 
manner,  and  is  converted  into  a  spongiform  mass  of  anhydrous 
alum. 

It  is  found  on  the  alum-slate  rocks  near  Christiana  in  Noi^ 
way :  in  strata  of  brown  coal  in  Bohemia ;  on  the  lavas  of 
Strombdi,  Nevis,  and  other  volcanoes ;  in  bituminous  shale  and 
slate-clay  at  Hurlet  near  Paisley ;  and  near  Whitby  in  Yorkshire. 

Alum  in  white  nearly  pulverulent  masses,  and  also  crystal- 
28* 
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lized  BomelimeB  with  sulphur,  occurs  at  Laa  Pelfi,  Hawaii, 
1  a  the  United  Stales  it  has  numerous  localities  as  efflorescences, 
un  the  surfaces  of  rocks. 

It  is  used  in  dyeing,  in  raediciae,  in  the  manufacture  of 
paper  aud  leather,  and  fur  the  prereotion  of  putrefaction. 


ALl'M-STONE. 

klBiuU,  Mdirr.     Aloxnium,  W.     Bhnmboh^anl  Alum  HiliHdii,  H.     Bh« 
Alumilano,  J.     AlumiDui  ihixDbvhtdrDi,  U. 

Combination  of  sulphuric  acid,  alumina,  potash,  and  w 

OrX^fiiW,  Tollii.       MoalHM. 


Formula  as  stated  by  Dr-  Tliomson  from  the  first  analysis: 
SAPSl+KSl+eAq. 

Sp.  Gr.  27— 2-75.     H.  =5-0. 

The  color  of  this  mineral  is  usually  greyish-white,  occasion- 
:tlly  red;  and  it  occurs  both  niasaire  and  crystallized,  tbe 
crystals  generally  occupying  the  CBfities  of  the  mass  ;  they  are 
minute,  shining,  and  sometimes  brownish  externally;  their 
form  is  an  Obtuse  rhomboid  of  92"  Sff  and  87"  10' ;  but  the 
rhomboid  is  rariously  modified,  one  or  more  of  the  solid  angles 
i)eing  generatly  replaced.  Cleavage  distinct  perpendicular  to 
the  axis.  The  massiTe  is  translucent  and  easily  fraugible, 
being  frequently  mi:ted  mechanically  whh  silica,  and  appearing 
cellular  and  porous.  It  decrepitates  under  the  blowpipe,  but 
does  not  fuse  per  st.  With  borax  it  forma  a  transparent  color- 
less globule,  but  is  not  affected  byeoda;  when  pounded  it  is 
Noluble  in  sulphuric  acid. 


It  occurs  well  crystalTized  in  a  secondnry  rock  at  Tolfa,  near 
Civita  Vecchia,  in  the  Roman  States  ;  decomposed  and  friable 
at  the  Isle  of  Nevis,  and  in  the  crater  of  Volcano ;  and  so 
compact  and  hard  at  Beregli  in  Hungary,  as  to  be  there  em- 
ployed lit  the  formation  of  millstones. 
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P0LYUAIJ.1TE.* 

>,klM.J    1 

MUrflUM. 

...jmlailmatm 

SljfteMiffMa^ «^ 

OAriAa  af  ■aOin. S-II 

WtlM MB 

ForiBQla:  2CalSI+MgSH-KSl+2Aq. 

Sp.  Gr.  2-77.     H.  —  2  5  —  30. 

In  masses,  which  are  either  compact,  or  present  a  fibrous 
testure,  the  fibres  being  paxallel  and  mostly  curved.  Of  a 
brick-  or  flesh-red  color,  and  somewhat  irauslucent ;  brittle ; 
has  a  resiaous  or  pearJy  luatte;  taslc  bitter  and  astringent, 
but  very  faint.  It  is  slightly  acted  upon  by  exposure  to  a 
moiat  atmosphere,  but  its  solubility  in  water  is  very  Inconsider- 
able. In  the  flame  of  a  candle  it  immediately  forma  an  opake 
brownish-colored  mass,'  and  melts  inEtontaneousI^  under  the 
blowpipe. 


lA 


It  is  found  at  Ischel  and  Ausaee,  in  Upper  Austria,  in  beds 
of  rock-salt,  and  at  Hall  in  the  Tyrol.  The  mineral  noticed 
by  Leonhard  under  the  name  of  Blocdit  (after  the  Dresden 
mineralogist  Bloede)  as  occurring  al  Ischel  with  the  polyhallile, 
and  described  oe  beitig  soft,  of  a  close  fibrous  te:iture,  of  a 
color  between  flesh-  and  brick-red,  as  transparent  and  brilliant, 
but  losing  both  these  characters  by  exposure,  —  is  probably 
onlj'  an  impure  variety  of  this  species. — Allan' t  Manual. 

CBTOUTE-t 

&T<>li>k.W.    AI«BlMjluU*AII[illn,B.    FriBMio OngH B>laUi,H.    -■        || 

Combination  of  fluoric  acid,  soda,  and  alumina. 

*FiniiU'*  OiHk  mlat,  oilCi  liiBUylai  >  itaH  of  »«;  nllai  la  illiriaa  to  in 
•DBroiUoii. 
t  CiTOBM.Ikoa  tlM  OnM,  U  lUlBlta-M  in  IWUIlT,  —  u>  IM  B*ttl^,  B  B,  Uki  Im. 


iomrsMOvs  uuiiiro-usntr  joimai; 


Composition,  as  given  by  Beudant,  conrorming  to  the  chemi- 
cal formula  ofBerzeiius:  2AIFP+3NFI='. 

Sp.  Gr.  296,     H.  — 2  5  — 3  0. 

It  occurs  massive  ;  while,  but,  when  associated  with  iron, 
yellow  or  brown  ;  alructure  perfectly  lamellar,  parallel  to  all 
the  planes  of  d  Right  rectangular  prism  ;  traDsluceut,  but  by 
immersion  in  water  it  becomes  transparent,  and  admits  more 
readily  of  cleavage  when  retained  in  thnt  fluid  for  some  time. 
It  is  very  fusible,  dissolving  even  in  ihe  dame  nf  a  taper.  B  B, 
on  charcoal,  it  melts  into  a  transparent  globule  while  hot,  but 
which  becomes  opake  on  cooling. 

The  only  known  locality  of  this  mineral  is  Arksut-fiord  in 
West  Greenland,  where  it  occurs  in  veins  In  gneiss,  accompa- 
nied with  carbonate  of  iron,  pyrites,  galena,  ciuarlz,  and  felspar. 


Gluibailu,  Bt.  H.  i.     Hei 


GLAUBERITE.' 

i-PilixuitiR  BiyUiine  Sail,  U.    BragBliift 


Combinatioti  of  sulphuric  acid,  lime,  and  soda,  without  « 
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Formula:  CalSI+NSI. 

8p.  Gr.  275  —  2-85.     H.  =25  —  30. 

It  occurs  massive  ;  also  crystallized  in  the  form  of  oblrfjue 
and  extremely  flat  rhombic  prisms,  the  crystals  being  for  the 
mosl  part  constituted  only  of  ihe  planes  P,  f,  and  c"  of  the  fol- 
lowing figure;  but  they  yield  readily  lo  mechanical  division, 
parallel  to  the  faces  P,  M,  and  M',  the  primary  form  being  an 
Oblique  rhombic  prism,  whose  terminal  planes  incline  from  one 
acute  edge  of  the  prism  to  the  other,  and  whose  lateral  angles 
are  alternately  83° 20'  and  BO"  W.  Color  pale  yellow  or  grey  ; 
translucent,  rarely  transparent;  taste  slightly  saline;  lustre 
Titreous;  fracture  conchoidal ;  when  immersed  in  water,  it 
becomes  opake  and  is  partly  soluble.  B  B,  it  decrepitates,  and 
then  melts  iiiio  a  white  enamel. 


•  Froai  in 


iniporllanorGliiul 
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«  or  ^  mj isi   n 

It  is  found  at  Villa  Rubia,  ten  leagues  nath  of  Madrid,  io 

Spain,  imbedded  in  rock.snh ;  also  at  Aussee  in  Upper  Austria. 
It  has  recently  been  found  by  Mr.  Blake  in  the  desert  of  Ala- 
cam  tD  Sauih  America,  in  minute  rhombic  prisms,  associated 
with  chloride  of  sodium.  Its  optica]  properties,  according  to 
Sir  David  Breivster,  are  very  peculiar  —  having  one  axis  of 
double  refraction  i<M  violet,  and  two  axes  for  red  light. 

REUSSITE. 
BodiSnlpbila  gf  UogDCiii.    Tlmum. 

Sulphate  of  soda  6604,  sutph&ie  of  magnesia  31 '35,  muriate 
of  magnesia  2' 19,  sulphate  of  lime  0'4^ —  Beuss. 

Occurs  in  mealy  efflorescences,  flat  six-sided  priitrns,  and 
acicular  crystals.  Color  while,  shining;  fracture  conchoidal. 
Taste  saline  and  bitter  ;  soluble  in  water. 

This  substance  forms  superficial  efflorescences  in  the  vicinity 
of  Sedlilz  and  Seidschutz  in  Bohemia. 


80DA-ALDH. 

Contaiiai,  bj  Dr.  Tbonuon'a  analries,  sulpfaurio  acid  88-S, 
alumina  12-0,  soda  7-5,  water  43-0,  with  a  little  ailioa,  lise, 
troD,  and  maagancM.     F«rmaU :  SAldl+NSl+SOAq. 
Sp.Gr.ie8.     H.  about 30. 

Occurs  in  white  fibrous  maaaes,  the  outer  fibres  opake  from 
decomposition,  interoallj'  transparent,  and  exhibiting  a  gloasj 
or  silky  aspect.  Resembles  alum  in  taste,  but  is  more  solabla 
in  water.  Exposed  to  beat  it  exhibits  the  same  phenomena  >• 
common  alum.  It  bears  some  resemblance  to  fibrousgjpsum, 
but  is  harder,  not  being  scratched  bjr  the  nail. 

Is  found  in  irregular  nodules  resembling  fibroas  gypsnin,  im- 
bedded in  soft  blue  slate,  at  St.  Juaa  in  South  America;  and 
Beudant  mentions  it  as  also  occurring  in  the  solfataras  of  Hilo 
in  the  Archipelago. 


ACIPIFEROUS  ALKALINO-EAHtHT   MIKESALS. 


CA  VLU8SITE.' 


Combination  or  carbonic  acid,  soda,  lime,  and  wat 


100  cnt 

These  products  divided  by  the  atomic  treights,  give  e 
atom  carbonate  of  soda,  one  atom  cnrbonate  of  lime,  six  atoms 
water.     Formula:  CalC+CalN+6Aq, 

Sp.  Gr.  1-92—  195.     11.  2  0  —  3-0. 

Occurs  in  detached  lengthened  prisms,  and  aggregated  cr^ 
tala  disseminated  in  ciny ;  the  less  perfect  of  them  might  be 
mistaken  for  selenile,  the  more  perfect  and  smooth  have  rather 
the  aspect  of  calcareous  spar.  Primary,  an  Oblique  rhombic 
prism  of  1 09°  :10'  and  70"  30',  according  to  Beudant ;  of  1 1 T 
10*  nnd  68°  50',  according  to  Leonhard.  Surfaces  striated ; 
limpid  and  colorless,  or  of  a  dirty  while;  transparent,  with 
marked  double  refraction;  or  translucent ;  fracture  conchoi- 
dal,  with  a  vitreous  lustre  ;  very  brittle;  easily  reduced  to  ■ 
grey  powder,  and  soluble  with  brisk  effervescence  in  nitric  acid. 
when  reduced  to  powder,  is,  to  a  trifling  extent,  soluble  in 
water.  In  the  matrass  it  decrepitates  slightly,  gives  off  water, 
and  becomes  opake,  decrepitation  continuing  until  it  has  ac- 
quired a  red  heat.  B  B,  it  fuses  rapidly  into  an  opake  globule, 
which  has  a  distinctly  alkaline  tasie. 

This  mineral  is  found  abundantly  at  Lagunilla  near  Menda, 
in  Maracaibo,  disseminated  at  the  bottom  of  a  lake  in  a  bed  of 
clay,  covering  trona,  which  the  natives  term  ttrao,  in  contradis- 
tinction to  the  gaylussite,  the  latter,  from  its  generally  elongated 
form,  being  denominated  elavos  or  nails. — Allan's  Manual. 


NATIVE  CARBONATE  OF  LIME  AND  SODA. 


2f>2.     H.  =  30  — 3-5. 


I 
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Primary  form  a  rhomb,  not  differing  materially  from  that  of 
calc-spar.  Cleavage  in  three  directions  parallel  to  the  faces  of 
the  primary.  Lustre  vitreous ;  structure  laminated ',  fragments 
perfectly  transparent ;  possesses  double  refraction.  B  B,  it  de- 
crepitates a  little,  becomes  brown,  and  eventually  is  reduced 
to  lime.  Entirely  soluble,  and  with  effervescence,  in  nitric  acid. 

Locality  unknown. 

AMMONIA- ALUM. 

Ammonalum,  Meeker  and  BendanL 

Contains,  by  the  analyses  of  Gruner,  sulphuric  acid  33*682, 
alumina  10750,  ammonia  3*619,  water  51*000.  Another 
specimen  from  Selenginsh,  in  the  government  of  Irkutsk, 
analyzed  by  M .  Komonen,*  sulphuric  acid  30*335,  lime  4*793, 
alumina  7*451,  oxide  of  iron  1*114,  ammonia  2*893,  water  and 
insoluble  matter  53*414. 

Consists  principally  of  sulphate  of  alumina  and  ammonia, 
but  the  proportions  vary  considerably  in  the  specimens  that 
have  been  analyzed. 

Sp.  Gr.  156.      H.=  l*2. 

Lustre  resinous  and  shining ;  structure  fibrous ;  cross  frac^ 
ture  conchoidal ;  translucent  to  transparent ;  has  the  appear* 
aiice  of  alum,  is  soluble  in  water.  Its  color  is  greyish-white. 
It  occurs  in  fibrous  masses,  but  by  solution  and  evaporation 
yields  regular  octahedral  crystals. 

White ;  taste  bitter.  B  B,  in  the  matrass  it  yields  water, 
intumesces,  and  forms  a  sublimation  of  the  sulphate  of  ammo- 
nia, which  is  soluble  in  water.  The  dried  mass  becomes  blue 
with  solution  of  cobalt. 

Occurs  in  the  lignite  of  Tschermig  in  Bohemia. 

*Tr«ai.  Imp.  Min.  Soeiety  ofSU  Petonburg,  1849,  p.  58. 


CLASS    VII. 


NATIVE    METALS    AND    METALLIF- 
EROUS   MINERALS. 


This  class  inclades  such  metalB  aa  are  foand  nearly  pure  in 
(he  native  state ;  or  variouBJy  combined  with  other  substances, 
formiDg  metalliferous  ores ;  as,  with  other  metals,  with  sul- 
phur, with  oxygen  ;  also  in  the  state  of  oxides,  mineraJIized 
by  acids.  We  begin  with  the  oldest  and  most  universally  dif- 
fused of  the  metals  —  iron. 


1004  Troon. 

In  these  specimens,  while  the  iron  seems  to  maintain  nearly 
the  same  per  centage,  the  nickel  and  aJl  the  other  cooslilueuts 
are  very  inconstant  in  their  proportions. 
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Cramer  describes  a  mass  found  in  the  mines  of  Hackenburgh 
weighing  four  pounds.  In  the  United  States,  there  are  two  or 
three  well  authenticated  instances  of  the  occurrence  of  native 
iron,  of  terrestrial  origin  ;  at  Canaan,  Conn.,  where  it  formed 
a  ?ein  about  two  inches  thick,  attached  to  a  mass  of  mica-slate ; 
and  in  Guilford  county,  N.  C.,  where  a  mass  of  twenty-eight 
pounds  weight  was  obtained,  from  which  an  octahedral  crystal 
weighing  seven  ounces  was  detached.  This  crystal  is  now  in 
the  Yale  College  cabinet. 

Sp.  Gr.  7-44  —  78.     H.  z=  45. 

Primary  form  the  Regular  octahedron.  Color  pale  steel-grey ; 
lustre  metallic ;  acts  powerfully  on  the  magnet ;  is  soluble  in 
all  the  acids. 

Native  iron  has  been  noticed  under  three  different  forms. 

1.  AtKamsdorf  in  Saxony,  disseminated  through  a  mass  of 
brown  oxide  of  iron  mingled  with  spathose  iron  and  sulphate 
of  barytes;  in  this  Klaproth  found  about  6  per  cent,  of  lead, 
and  1*5  of  copper.  It  is  not  however  considered  a  natural 
production  ;  but,  like  the  native  steel  from  La  Bouiche  in 
France,  appears  to  be  of  secondary  formation. 

2.  Native  volcanic  iron.  Fer  natif  volcanique,  H.  Was 
discovered  in  a  ravine  formed  by  torrents  across  the  lava  and 
scoriae  of  the  mountain  of  Graveneire,  in  Auvergne. 

3.  Native  meteoric  iron.  Fer  natif  meteorique,  H.  This 
occurs  in  irregular  isolated  masses,  sometimes  of  very  consid- 
erable size,  in  different  parts  of  the  globe:  but  the  only 
piece  described  as  having  been  seen  to  full  from  the  atmosphere 
is  that  of  Hraschina,  near  Agram  in  Croatia.  The  mass  found 
in  Siberia,  by  Professor  Pallas,  exhibited  a  vesicular  structure, 
and  contained  crystals  and  grains  of  chrysolite  ;  that  discovered 
by  Don  Rubin  dc  Celis,  in  lAie  district  of  Chaco-Gualamba  in 
South  America,  weighed  about  fifteen  tons.  Specimens  also 
occur  in  Africa,  as  in  the  Senegal  river,  and  near  the  Cape  of 
Good  Hope.  The  mass  lately  noticed  in  the  Atacama  desert 
of  Peru,  has  a  vesicular  appearance,  and  contains  straw-yellow 

.colored  olivine. 

The  Pallas  meteoric  iron  is  a  mass  weighing  twelve  hundred 
and  seventy  Russian  pounds.    It  is  now  in  the  Imperial  Cabinet. 

In  the  United  States,  an  extraordinary  mass  of  meteoric  iron 
was  discovered  many  years  since  on  the  Red  River,  Louisiana. 
It  was  removed  at  great  expense,  and  was  purchased  by  the 
late  Col.  George  Gibbs,  by  the  liberality  of  whose  family  it  has 
passed  into  the  cabinet  of  Yale  College.  Its  weight  is  upwards 
of  sixteen  hundred  pounds.  A  portion  of  it  presents  sections  of 
octahedral  crystals.  In  1833,  a  mass  of  native  iron  was  di^ 
29 
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led  at  Claiborne,  Ala.,  which  has  been  regarded  with  great 
fi\,  inasmuch  as  its  analysis  by  Dr.  C.  T.  Jackson,  first 
It  ihe  discovery  of  chlorine  as  a  constilueni  of  roeleoritea 
Biaed  with  the  iron  and  nickel.*  Since  ibis  diecoTery, 
has  also  been  delected  in  several  other  meteorites, 
riginal  weight  of  the  mass  of  meteoric  iron  found  in 
inty,  Tenn.,  of  which  ue  have  given  ihe  analytiia  bj 
3t  and  Prof.  Shepard,  was  about  two  thousand  pounds, 
in  its  mechanical  combination  from  any  meteoric 
it  contains  fragments  of  carbonate  of  iron,  suljihuret 
|)n  and  hydrous  oxide  of  iron.t 

CUBIC  IRON  PYRITES.l 
VELLOW  mori  pybites. 

ET.    Per  Balphurt.  H.  Bl    Hmihadnl  Iran  FrriM,  N.J.    ISrili  Hv 
[undic.     UuculU.    Eimakiu,  L.     Dliiil|>hDicl  urlran,  TlwMO.    Pr- 

,a. 

Iphuret  of  iron,  like  carbonate  of  lime,  occurs  under 
ficumpatible  crystalline  forms,  each  presenting  the  same 
1c  constitution,  as  determined  by  accurale  chemical  anti- 
It  therefore  belongs  to  the  class  of  dimorphous  sub- 
The  two  species  were  supposed  to  be  chemically 
until  their  com|)osiiion  was  shown  to  be  identical  by 
3.     It  is  a  combination  of  iron  and  sulphur  in  the  Ibl- 
i;  proportions. 


capillary,  and  crfstallized  in  the  Cabe  aad  octahedron,  and 
in  forniB  common  to  ihem  both  as  primary  cryMals.  But  the 
cube  is  Dsuallj  conaidered  to  be  the  primary  form.  It  yields 
to  cleavage  parallel  to  all  the  planes  of  the  cube  and  reg- 
ular octahedron,  affording  aurfacea  sufficiently  brilliant  for 
the  use  of  the  Teflecti*e  goniometer,  but  with  the  greatest  ease 
and  biilltancf  parallel  to  those  of  the  cube;  its  fracture  is 
ffranular  or  uneven,  sometimes  approaching  to  conchoidal ;  it 
13  brittle,  but  does  noi  yield  to  the  knife,  which  serves  at  once 
to  distinguish  it  from  copper  pyrites,  which  it  readily  scratch- 
es. In  the  flame  of  a  candle  it  becomes  red ;  the  salphur  be- 
ing driven  off,  and  an  oxide  of  iron,  which  is  magnetic,  r^ 
maining.  Afler  a  lengthened  exposure  to  the  reducing  flame 
of  the  blowpipe,  it  forma  an  uneven  and  crystalline  black  mass. 


O  O) 


Fi|;.  1,  tbe  primvy;  fig.  3,(henmBhBTfai||  Iti  i«]id  anitlM  replaeed  bf 
equiUtenl  ItUdjeuIit  pUnei,  punoE  Inlo  Iha  ocUhedroa;  fig.  !■  mor* 
deeply  repUced  ;  bg.  4,  npiitr  oclihedron ;  fig.  6,  Ihe  octihsdron  with 
each  aolid  aogle  r«p1>ced  by  tiro  plUMS  ;  Ibew  tra  Increuad  in  fig.  f , 
■nd  complete  io  Gg.  T,  farmitig  the  peDllROtial  dodecahadroa,  ind  com- 
aecled  wiih  tbe  pUioM  OTthe  cube  In  fig.  3.* 
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T.  p.  3B),  ud  pirtlutulir  ID  Lari^  "  DHgr)Hi«i  d>n*  eallHIkaii 
la  p«  Hnri  HtalMoi,"  urn.  Ul.  p.  ISI,  ia  vklch  k*  ku  fiin  (k« 
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Iron  pyrites  is  universally  dilTiised,  and  is  found  in 
description  of  rock.  Cubes  of  gigantic  dinier 
curred  in  some  of  the  Cornish  mines;  very  perfect  octahe- 
drons, also  of  large  size,  are  found  al  Persberg  in  Sweden; 
and  crystals,  forming  pentagonal  dodecahedrons  (lig.  7)  of 
three  or  four  inches  in  diameter,  in  Elba.  Various  other  mod- 
ilied  crystals  ate  found  at  Schnuberg  in  Saxony  in  the  valley  of 
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Planen,  near  Dresden,  and  on  the  island  of  Corsica.  In  Nova 
Scotia,  at  Cape  St  Mary's,  small,  bat  very  brilliant  octahe- 
drons occur  in  clay««late.  At  Bay  Chaleur,  on  the  Gulf  of  St« 
Lawrence,  cubic  crystals  are  |>resented  with  their  edges  re- 
placed by  tangent  planes,  (e  figs.  10  and  12),  thus  tending  to 
rhombic  dodecahedrons.  They  are  accompanied  by  a  botry- 
oidai  variety  of  the  same  mineral,  presenting  the  appearance 
of  having  been  fused.  Beautiful  octahedral  crystals,  as  well 
as  the  tnglupke  of  Hauy,  have  been  brought  from  Peru  and 
Brazil.  Alston  Moor,  Derbyshire^  and  the  mining  districts 
of  Cornwall,  afford  it  in  great  profusion,  and  under  various 
forms,  sometimes  crystallized,  frequently  coating  fluor  spar, 
galena,  and  other  minerals;  and  very  brilliant  crystals,  re- 
markable for  the  variety  of  their  facets,  occur  at  TraverselU 
in  Piedmont. 

In  the  United  States  iron  pyrites  is  common  to  the  rocks 
of  all  epochs,  and  of  the  common  form,  simple  cubes,  the 
localities  are  well  known  to  every  student.  We  shall  mention 
only  the  principal  localities  of  the  modified  crystals.  At  Ros- 
sie,  St.  Lawrence  county,  N.  Y.,  examples  of  fig.  8,  in  which 
the  edges  of  the  cube  are  replaced  by  single  planes,  inclin^* 
ing  at  unequal  angles  on  the  primary  planes,  are  not  uncom- 
mon at  the  lead  mines.  These  form  the  cuhfhdodScaedre  of 
Haiiy.  Others  exhibit  portions  of  the  planes  (a)  which  have 
replaced  the  solid  angles  of  the  cube,  as  well  as  those  shown  by 
t,  which  incline  on  the  edges  (see  fig.  9).  Others  again  have 
simply  all  the  solid  angles  of  the  cube  replaced  by  tangent  planes 
(fig.  3)  forming  the  cubo-octaedre  of  Haiiy,  or  the  edges  replaced 
by  exceedingly  narrow  tangent  planes  {e  of  the  large  fig.)  or  cor- 
responding with  fig.  10.  The  triglyphe  of  Haiiy,  according  to 
Prof  Beck,  also  occurs  at  this  locality,  and  exhibits  very  distinct- 
ly the  striaB  which  indicate  the  threefold  cleavage,  and  which  are 
shown  on  fig.  1 1.  Nearly  all  of  the  crystals  from  this  locality  pre- 
sent exceedingly  brilliant  mirror-like  planes,  and  do  not  seem 
liable  to  tarnish.  Regular  octahedrons  were  observed  by  Prof. 
Beck  at  Champion,  in  Jefierson  county,  and  with  galena  at 
Martinsburgh,  Lewis  county ;  also  examples  of  figuresC  and  7, 
at  Johnsburgh  and  Chester,  in  Warren  county,  accompanied 
by  tourmaline  and  rutile,  and  possessing  equal  brilliancy  of 
those  from  Rossie.  Very  handsome  crystals  have  been  found 
in  the  limestone  at  Shoreham,  Vt.,  in  amygdaloid  at  Eastport, 
Me.,  and  in  argillite,  at  Charlestown,  Mass. 

Hepatic  Pyrite§.    F«r  sulfur^  epigtoe.    It  occurs  in  mostof  tb«  forms 
assumed  by  common  iron  pyrites.    Externally  it  presents  a  liver-brown 
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I  M>  ur  u  to  divent  the  autMlince  of  internal  melallic  lustre,  nilh- 
oul  altering  its  form.     1 1  occun  iovein!  in  primitive  rocka. 

Artmical  Iron  Pyrila.     Per  >ul<i 
yellow  color  than  comnion  iron  pyritea, 

«Dd  bUo  BB,  II  yields  aiacnical  as  well  u  gulphurou*  vapors.  SmdO' 
ttmcs  it  ii  mifinelic.  It  occurs  with  common  pyriles,  tai  anenicsl  cobalt. 
Id  Sweden  and  in  Cornwall. 

Jiurtfcrout  Iron  Fyritei.  Fer  lulphure  luiiitre.  H.  Occurs  in  grains 
ol  a  deep  yellow  color ;  also  cryitallized  in  cubei,  of  which  all  the  pUnes 
tre  deeply  striated,  and  lomeliniel  partially  decampoMd  on  the  aurface. 
Tbe  Eold  it  contains  ii  but  atnall,  and  exists,  iccording  to  Bergmaim,  en- 
dosed  in  tbe  pyrites  in  small  angular  grains,  and  iberefDre  in  a  state  of 
fimple  mixture. 

It  Is  found  abuDdantl;  in  tbe  eold  mines  of  BeresofT  in  Siberia,  and  in 
Brazil  la  detached  crystals.  It  has  also  recently  been  discovered  by  Dr. 
JaclisoD,  at  CanaBD  and  Grafton,  N.  H.  It  is  occasionally  found  at  several 
ol  tbe  gold  mines  ia  the  Soulhem  Slates. 

"iron  pyrites,  though  never  employed  to  furnish  iron,  is  still  a  valuable 
ore.  Its  sulphur  is  sometimes  exiracled  by  sublimation.  But  it  is  cbieQy 
valued  [or  the  sulphate  of  iron,  (copperas),  wbirh  it  aRords  by  decompo- 
■Itioni  —  a  change,  which  loine  varieties  undergo  much  more  readily 
thin  others.  In  this  process,  the  sulphur  receives  oxygen  from  the  air, 
or  from  moisture,  and  is  converled  into  sulphuric  acid.  This  acid  com- 
bines with  the  oxide  of  iron,  thus  forming  sulphite  of  iron,  which  i»  ex- 
tracted by  iixivation,  evaporation,  and  crystalliialion.  Souietimea  this 
decomposition  is  spontaneous,  or  effected  by  merely  exposing  the  pyrites 
to  air  and  moisture ;  but  some  varieties  must  be  previously  roasted.  — 
The  sulphate  of  iron  often  appears  on  the  surface  of  the  pj-ritc»,  or  the 
mineral,  which  conluins  il,  in  yellowish  or  white  silliv  elBorescences, 
Kunetinies  mixed  with  sulphate  of  alumina.  —  CUattiaad." 


PRISMATIC    IRON    PYRITES. 

WHITE    IRON    1 


Alomitt  constitution  same  aa  that  of  the  preceding,  c 
BUts  by  weight  of  the  following  proportions. 


Sp.  Gr.  4C9  — 484.  H.  =60. 
Color  nearly  tin-while,  hence  ila  name,  occasionally  tar- 
nished with  a  tinge  of  yellow  or  grey.  It  occurs  stalactitical, 
reniform,  boiryoidal;  and  in  crystals  which  asaume  the  form 
of  modified  rhombic  prisms.  The  variety  termed  apear-pyrites 
is  found  only  in  very  flat  crystals,  having  at  first  sight  the  ap- 
of  dodecahedrons,  with  triangular  planes,  but  which 
are  macleB,  coDsiating  of  similar  portiona  of  five  crystals,  cos- 
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nected  as  in  the  last  of  the  three  following  figures.  Cocks- 
comb pyrites,  or  kamkies,  is  of  the  same  description,  the  indi- 
▼idoais  being  aggregated  in  such  a  manner  as  frequently  to 
represent  the  crest  or  comb  of  a  cock.  Primary  form  a  Right 
rhombic  prism  of  about  10(3**  and  74** ;  paralld  to  the  planes 
of  which  it  yields  to  cleaTage. 
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et 160 

c3 180 
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It  occurs  detached  and  imbedded  in  plastic  clay  at  Littmitz 
and  Altsattel,  near  Carlsbad  in  Bohemia;  in  Derbyshire  ac- 
companying galena  and  fluor  spar ;  and  in  the  western  part  of 
Cornwall  in  extremely  delicate  stalactitic  concretions,  and 
crystals  similar  to  fig.  3.  The  radiated  and  hepatic  variety 
occurs  in  various  parts  of  Saxony,  also  at  Schemnitz  in  Hun- 
gary and  Almerode  in  Hessia. 

The  crystallized  variety  of  this  mineral  is  rarely  met  with 
in  the  United  States.  Macled  crystals  similar  to  the  figure 
have  been  found  at  Warwick,  Orange  county,  N.  Y.,  in  fel- 
spar with  zircon  and  tourmaline.  Individuals  having  their 
acute  solid  angles  replaced  by  a  single  plane  parallel  with  the 
shorter  diagonal  of  the  terminal  planes,  or  corresponding  with 
c2  of  fig.  2,  have  been  found  in  magnesian  limestone  in  Phil- 
lipstown,  N.  Y.  The  common  massive  varieties  occur  in  Mas- 
sachusetts, Connecticut  and  New  York. 


MAGNETIC  IRON   PYRITES. 

MifneUutfl,  W.    Per  SalforA,  Ferriftfe,  Per  8ulAir4  MafMtiqoe,  H.    RhombolMdffal 
Iron  Pyritm,  M.  J.    LiberkiM,  BmAmL    PjrritM  hexAffoaiii,  D. 

CornwalL  Utoo.  PyrmiMi. 

Inm 63.5 .29^ 56*37 

Bulphor 36-5 40-15 43H9 


KXH)  HatelMtt. 
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This  diSers  from  the  last  described  species  in  the  proporlioo 
or  its  constitueuts,  and  it  seems  lo  be  a  mixture  of  simple  sulpbu- 
ret,  or  of  one  atom  of  iron  and  one  of  sulphur,  with  portions  of 
bisulphurct.  Haiiy  supposed  it  lo  be  a  sulphuret  mixed  with 
a  little  metallic  iron.  The  formula,  as  given  b;  Beudaot,  ia 
FSF+6FS1.  This  requires  59  60  iron  and  4040  sulphur  — 
numbers  which  almost  exactly  agree  with  the  third  and  last 
two  analyses  by  Slromeyer  and  Plattner. 

Sp.  Gr.  4-4  — 47.     H— 35  — 4  5. 

Color  bronze-yellow,  reddish,  or  brownish ;  subject  lo  speedy 
tarnish  on  exposure  to  the  air;  lustre  metallic.  Bournon  de- 
scribes it  aa  occurring  in  irregular  six-sided  prisms  variously 
modiBed;  the  cleavage  being  parallel  to  the  terminal  planes 
of  [he  prism,  but  it  is  rarely  found  crystallized.  The  massive 
Tarietiea  frequently  exhibit  a  lamellar  structure,  yielding  to 
cleavage  parallel  to  all  the  planes  of  a  Regular  six-sided  prism; 
fracture  uneven  passing  into  imperfect  conchoidal.  Acts  on 
the  magnet,  and  is  said  even  to  possess  polarity.  B  B,  It 
aSbrds  similar  results  to  tlie  preceding  species ;  and  is  solu- 
blt:  in  dilute  sulphuric  acid. 


.  120°  on'  Bmirnitn. 


The  crystnlline  farielies  of  this  species  have  been  nolicei 
at  Kongsbcrg  in  Norway,  at  Anclreasberg  in  the  Hartz,  and  in 
Brazil.  The  cleavable  varieties  are  principally  from  Boden- 
mais  in  Bavaria,  where  they  are  associated  with  iolite;  and 
the  granular,  compact,  and  massive,  from  Corawnll,  Appin  in 
Argylshire,  Baxony,  and  Silesia.  It  has  been  detected  in  ihe 
lavas  of  Vesuvius,  and  in  meteoric  masses.  The  locality  of 
the  large  and  distinct  crystals  preserved  in  some  of  the  Vienna 
collections  is  not  known. 

In  the  United  Stales  ibe  massive  variety  of  this  species  is 
common  in  connexion  with  magnetic  iron  ore  and  other  ores, 
as  in  Essex  county,  N.  Y.,  at  Stafford,  Vt.,  and  LitchGeld, 
Conn.;  but  perfectly  developed  crystals  have  not  been  met 
with.     The  cleavable  variety  occurs  at  Trumbull,  Conn. 
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ARSENICAL  IRON. 

MiipickeL    Per  Anenieal,  R.  Bt.    Prumatie  Araenical  PyritM,  M.  J.    Aitmiik  kiM,  ff 

tkt  Otrmaut.    ArgyrilM  peritooui)  D. 


Combination  of  sulphuret  of  iron  and  arseniuret  of  iron. 

r.?^: 


Prerberf. 

Iron 34-M... 

Anenie 43*4.'... 

Sulphur 90-13... 


.49-68. 
.91-06. 


.'Tils?- 

...45-74 
....19HIU 


98-49  CherrenL         lOOOO  Stromeyer.         99-39  Thomioo. 

The  analysis  by  Dr.  Thomson  comes  nearest  to  the  formala 
(FSlH-FAa^)  which  Berzelius  has  given  for  this  species,  and 
which  requires  4553  arsenic,  33 57  iron,  and  19*90  sulphur. 
Sp.  Gr.  5 7  —  62.     H.  =z 55  —  6  0. 

It  is  nearly  of  a  tin-white  color,  sometimes  with  a  tinge  of 
yellow.  It  occurs  massive,  acicular,  and  crystallized  in  the 
form  of  a  Right  rhombic  prism,  parallel  to  whose  planes  it  may 
be  cleaved  (to  the  lateral  planes  most  readily),  affording,  by 
the  planes  so  produced,  angles  of  111°  12'  and  68°  48';  this 
prism  is  considered  the  primary  form  of  mispickel ;  fracture 
uneven,  with  a  metallic  lustre.  It  gives  fire  with  steel,  and 
the  sparks  are  attended  with  a  little  train  of  white  smoke, 
having  an  alliaceous  odor.  B  B,  on  charcoal  it  gives  out  copi- 
ous arsenical  vapors,  and  forms  a  globule  of  nearly  pure  sul- 
phuret of  iron,  which  attracts  the  magnetic  needle. 


1.                          9.                            3. 

4. 

ft. 

-< 

Fig.  1,  the  piimary ;  a  right  rhombic  prinin.  Fig.  2,  the  same,  of  which 
each  terminal  plane  is  in  part  replaced  by  two  faces  slightly  incliniDg  od 
the  acute  angles  of  the  prism.  Fig.  8  exhibits  the  primary  prism  modi- 
fied by  tri.ingular  planes  replacing  each  obtuse  solid  angle  ;  these  planes 
are  further  advanced  in  fig.  4,  and  still  further  in  fig.  5 ;  having  totally 
replaced  the  terminal  faces,  and  reduced  the  lateral  planes  to  triangles, 
meeting  two  and  two  at  the  acute  edges  of  the  prism. 
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It  chiefly  occurs  in  the  veins  and  beds  of  primitive  moun- 
tains, accompauying  ores  of  silver,  lead,  aod  lin.  It  is  foaad 
abundantly  ai  Freyberg,  Munzig,  and  other  mining  districia 
ofSoxony;  at  Aiidreasberg  in  the  Hartz  ;  al  Juachimsthal  in 
Boliemia;  and  at  Wheal  Maudlin  and  many  others  of  the  Cor- 
uish  mines;  and  Tunaberg  in  Sweden. 

Argentiferous  Arsenical  Iron.  Weisaerz,  W.  Fer  Ar- 
senical argenlifere,  H.  It  is  whiter  than  pure  arsenical  iron, 
being  of  a  sotnewhat  silvery- while;  but  agrees  with  it  la  all 
other  cliaraciera,  except  that  it  coaiains  from  I  to  15  pei  cenl. 
of  silver.  That  of  Andreasberg  consists  of  44  iron,  35  ai- 
Benic,  13  silver,  and  4  antimony.  —  Kiaproth. 

At  Freyberg  and  Braunsdoif  in  Saxony,  it  is  worked  for 
the  silver  it  contains. 

Arsenical  Sulphcret  of  Iron  and  Cobalt,  Danute 
of  Hayes.'  It  has  been  found  that  cobalt  sometimes  takes  the 
place  of  a  portion  of  the  iron  in  this  species,  without  produciug 
any  marked  changes  in  its  chemical  characters,  or  in  its  gene- 
ral physical  characters.  It  would  seem,  however,  that  a  slight 
difference  exists  in  the  measurement  of  the  angles,  which  is 
probably  to  be  atirlbuted  to  the  presence  of  the  cobalt.  This 
difference  was  first  observed  by  Scheerer  in  the  specimen  ex- 
amined by  him  from  Modum  in  Norway,t  and  it  seems  also  to 
exist  in  the  crystals  from  Franconia,  as  measured  by  Mr. 
Teachemacher,  and  which  contained  nearly  the  same  propor- 
tion of  cobalt.  Scheerer  states  the  fact,  but  does  not  record 
the  measurements.  The  following  are  the  analyses  of  four 
specimens  of  araenJcal  iron  containing  cobalt. 

MDdam.  Uodnm.  Madnm.  FnnconiK,  N.  H. 


99-97  Sclmnii.    IM-IT  BEhsErai.    ICNhST  WIUil«.      96-57  Hajnt 

Rammelsberg  {HandteorUrbuck,  i.  47)  has  thus  stated  the 
atomic  constitution  of  this  mineral  (F,Cb)+SlH-(F,Cb)As3.§ 

The  subjoined  figure  was  drawn  by  Mr.  Teschemacher,  and 
represents  the  crystals  of  this  mineral  from  Franconia,  N.  H., 

•  InhoimoriKK  liM  Prof.  J.  F.  Dim,  oho  fiiit  diicDvend  coboli  ID  Uiii  mmenl.— 
Su  Amoi.  Jmir.  orScieDco,  vUi.  194.  p.  SuS. 


pnunre  m  inunt  uoitwiDitjr.    [Am.  £d.] 


J 
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The  Talues  of  the  angles  were  determined  by  him  by  meauB 
of  the  reflecting  goniometer. 


/<^ 


M  on  M 68°  0(K 

M  on  M  over  summit   ...  112    00 

a  on  a' 121    80 

c  on  c 100    15 


V^ 


This  rare  and  interesting  mineral,  was  discovered  by  Pro£ 
J.  F.  Dana  in  gneiss,  accompanying  copper  pyrites,  at  Fran- 
conia,  N.  H.  The  most  highly  polished  crystals  are  imbedded 
in  layers  of  brownish  quartz,  interspersed  with  copper  pyrites. 
But  specimens  are  no  longer  found  at  this  locality. 

PLEISTO^-MAGNETIC  IRON. 

COMMON    MAGNETIC    IRON    ORE. 

MagnetPMcnitrin,  W.  Fer  Ozyduli,  H.  Bt  Octahedral  Iron  Ore,  M.  Mnfnotic  Iron 
Ore,  J.  A.  Oxyilulated  Iron,  Pluibpt.  Sidcrite  Aimant,  AVc&cr.  Ferrutv- ferric  ox- 
ide.     Magneiic'Uxide  or  Iron,  Cteavdand.     Hiderui  oclaliedrui,  D. 

The  pure  crystallized  specimens  of  this  species,  consist  ea- 
tirely  of  iron  and  oxygen,  united,  according  to  Berzelius,  in 
the  proportion  of  two  atoms  peroxide  to  one  of  protoxide.  For- 
mula, as  given  by  Dr.  Thomson,  FF^.  The  whole  content  of 
oxygen  is  28*22,  of  iron  71*78;  or  it  contains,  in  100  parts 
69*02  peroxide,  and  30*98  protoxide  of  iron.     Formula,  accord- 

ing  to  Berzelius :  FeF  .     Mohs  thus  slates  it :  Fe-f2Fe. 

It  occurs  earthy,  compact,  lamelliform,  and  crystallized  in 
the  Regular  octahedron,  which  is  considered  to  be  its  primary 
form ;  structure  imperfectly  lamellar  parallel  to  the  planes  of  the 
octahedron ;  fracture  uneven,  or  conchoidal  with  a  splendent 
lustre;  color  iron  black,  with  a  shining  or  glimmering  metallic 
lustre;  streak  black.  It  is  highly  magnetic,  with  polarity, 
especially  the  massive  {native  loadstone  ,  and  attracts  iron 
filings.  B  B,  it  becomes  brown,  and  loses  its  influence  on  the 
magnet,  but  does  not  fuse.  Colors  glass  of  borax  in  the  oxy- 
dating  flame  deep  red,  which  becomes  dingy  yellow  and  im- 
pure on  c(X)ling;  and  in  the  reducing  flame  bottle-green. 
Soluble  in  heated  muriatic,  but  not  in  nitric  acid. 


*  From  the  Greek  7iXtX(no^^  alludinf  to  it*  hi?h  derree  of  iniumeti«in,  fVom  Itaeon- 
taininx  a  large  portion  of  iron.  The  term  ozyduleted  iron,  bj  which  this  ■peelw  hat 
b«en  miting ui#h<*d  in  the  former  editions  of  tliii  work,  hnti  b«ea  ehuniud  to  one  wlUeh 
oonvejt  an  nccuritte  idea  of  lie  character,  an  refard*  one  of  Its  eMienlial  |»hjiiioal  propet- 
tiea,  while  it  nerpii«ariljr  iuppoeei  a  greater  prbportimi  of  iron  tliaB  k  containad  ia  tha 
next  ipeciee.    (Am.  £o.) 
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Nova  Scotia,  at  Digbj  Neck,  detached  crystals  of  magnefio 
oxide  of  iron  are  found  in  the  water  courses  connected  with 
the  trap  rocks,  and  also  lining  the  cavities  of  large  masses  of 
this  ore  which  are  imbedded  in  the  trap.  They  are  frequently 
united  with  purple  amethyst 

In  the  United  States,  localities  of  this  species  are  very  nu* 
merous,  and  extend  with  very  little  interruption  from  Canada  to 
New  Jersey.  It  will  suffice  to  name  a  few  only  of  those  which 
have  afforded  the  finest  crystals,  or  have  been  longest  cele- 
brated for  their  application  to  the  manufacture  of  iron,  partic- 
ularly of  bar  iron.  These  are  those  of  Orange,  Clinton  and 
Essex  counties,  N.  Y.,  of  Franconia,  N.  H.,  of  Troy,  Vt.,  and 
of  Sussex  and  of  Morris  counties,  N.  J.,  in  each  of  which  the  ore 
appears  in  immense  beds,  or  irregular  deposits,  included  in 
granite,  gneiss  or  hornblende  rock,  and  associated  with  various 
crystallized  minerals.  The  Sterling  mine  in  Orange  county, 
N.  Y.,  is  supposed  to  cover  a  surface  of  about  thirty  acres.  The 
mine  at  Sucasunny,  Morris  county,  N.  J.,  has  been  wrought  to 
a  greater  depth  than  any  other  in  the  United  States,  and  in 
many  respects  it  bears  a  remarkable  resemblance  to  the  noted 
Danemora  mine  in  Sweden.  It  is  a  singular  fact,  however, 
that  this  deposit  rarely  affords  any  examples  of  the  crystalliza- 
tion of  this  species,  while  the  other  localities  mentioned  supply 
them  abundantly  and  in  great  perfection.  According  to  Prof. 
Beck,  the  O'Niel  mine.  Orange  county,  N.  Y.,  sometimes 
affords  octahedral  crystals  in  which  one  solid  angle  only  is 
replaced,  and  rarely,  those  in  which  no  portions  of  the  primary 
planes  are  visible  —  or  perfect  cubes  —  a  form  in  which  it  has 
been  rarely  if  ever  before  discovered.  The  chlorite  slate  of 
Marlboro'  and  Bridgewater,  Vt,  and  the  epidote  of  Franconia 
and  Lisbon,  N.  H.,  have  hitherto  presented  the  largest  imbedded 
individual  crystals,  in  octahedrae  and  dodahedrsB.  Dr.  Jackson 
also  cites  several  other  localities  in  the  same  State,  as  at  Am- 
herst and  Manchester  in  granite. 

The  pleisto-magnetic  iron  ores  of  the  United  States  are  for 
the  most  part,  better  adapted  for  the  manufacture  of  malleable, 
than  of  cast  iron.  They  do  not  so  readily  unite  with  carbon  to 
produce  that  grey,  soft  condition  which  is  found  in  the  superior 
cast  iron  made  from  the  hematitic  and  clay  iron  ores ;  and  they 
require  much  greater  heat  for  their  reduction,  and  perfect  me- 
tallization. They  probably  supply  about  one  half  of  all  the  pig 
iron  annually  manufactured  in  the  United  States,  and  nearly  all  of 
the  malleable  iron  obtained  directly  from  the  ore,  is  derived  from 
this  species,  either  with  anthracite  or  charcoal.  It  frequently 
contains  small  portions  of  oxide  of  titanium,  which  in  the  pro- 
30 
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melting,  is  reduced  aad  crystallized  in  minute  brilliant 
eubes  at  the  aides  and  bottom  of  the  furnace.  These  seem  to 
I  have  been  (irsi  observed  b^  Dr.  Wollaaton,  but  they  are  now 
,  common  in  all  countries.  It  sometimes  also  contains  oside 
of  chrome  and  manganese;  and  the  latter  is  carried  through 
the  same  reduction  as  the  iron,  and  exists  afterwards  in  com- 
bination with  the  metallic  iron,  lo  which,  in  the  opinion  of 
■ome,  it  communicates  additional  strength. 

Native  MaqneT.  MaaaeHaf  (his  ore,  which  are  tolerably  free  rram 
aarlhy  impuriliei,  ddcI  of  a  cryalallino  or  granular  «lruclure,  pOHeM  Ibe 
poner  not  only  of  movinjr  the  mapnelic  needle,  biil  >1w  a  Kn»)ble  iohe- 
rcnl  polarity,  by  which,  If  livo  extrcrnilica  of  a  amall  rrogment  be  altcr- 
nilely  proKnted  lo  Ihe  Baii:.e  pole  o(  a  magnclk  needle,  one  exlremily 
will  allracl,  and  Ihe  other  repel  Ihc  needle.  The  magnetism  of  this  vari- 
ety is  also  abowD  by  ila  power  of  ittractine  Iron  lllings. 

Ihom  Sand  or  Jameiok.  This  U  the  common  black  aaod  used  al 
merchants'  desks.  It  occurs  in  iinall  octahedral  crystals  mare  or  less 
brokea  «nd  rounded  by  allrttion ,  and  owes  its  origin  to  the  dlsenle);raliaa 
rf  Ihe  matrix  in  which  it  had  orifiinally  cryslalllzed.     Thus,  aecordiog  to 


Prof.  SillimaD,  the  chlorite  slate  near  New  Hs.en,  Conn 

abounda  with 

minute  oclsbedrHl  crystals,  which,  by  Ihe  action  of  the  wa 

libersled,  and  fDrm  Ihc  black  nrngnetic  aond  of  ihe  beach. 

Eabthy  Plsisto-maohetic  inoK.      This  variety 

s  less  readily 

attracted  by  Ihe  magnet.     Il  is  more  or  less  milled  with  li 

ne  or  alumina. 

ia   granular,  of  a  erey  and  bhiish-black  color,  and  of  an 

uneven  earthy 

fracture.     It  usually  soils  the  lingers. 

OLIGiSTO'-MAGNETIC  IKON. 

ePECULARt    IRON. 
Vr.    Fei  Qtiiittt,  II.    Far  fnocu'iiro,  Br.    Inn  Gin 
FMmaiyi,    U     RhDinlHihiiJnl   Irun  Ore,   M.    Spci 


The  pure  crystals  of  thia  spe<^ie3  consist  entirely  of  perox- 
ide of  iron,  in  the  proportion  of  iron  09  34,  to  oxygen  UOIiO. 
Symbol  F 

Sp.  Gr.  50  —  3.     H.  =  55  —  (i 5. 

It  is  considerably  magnetic,  especially  the  highly  crystalline, 
but  does  not,  like  the  preceding  species,  attract  iron  filings. 
It  occurs  lamellar,  and  crystallized  in  many  forms,  which  are 
derived  from  a  slightly  Acule  rhomboid  ofSC  10'  and  93°  Sff, 
the  structure  of  the  crystallized  being  lamellar,  and  reducible 
into  the  form  of  its  primary  crystal ;  fraclure  uneven  ;  passing 
into  cnnclioidal ;  color  deep  steel-grey,  with  a  brilliant  and 
often  iridescent  tarnish  externally;  internally  it  possesses  a 
shining  lustre ;  opake  in  large  fragments,  but  the  edges  of  thin 
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luniDB  pre§ent  a  blood-red  color  bj  truiunitted  ligbt.  Stmk 
eherrj-red,  or  reddisb-brown ;  is  infaBible  witboot  widition,  but 
with  borax  forina  agreea  or  jellow  glaaa,  like  pare  oxide  of  iroo. 


I,  the  primtn;  tiligbtW  tcoM  rtKanboM.    fig.  t,u 

„  from  the  replicement  of  the  opper  and  lower  acute  i  „  .    .    .   . 

primiry.    Pig.  8,  ta  tcute  rhomboid,  of  which  only  the  upper  pluM,  ■ad 


thtt  panllel  with  it,  eorreipaitd  with  the  pliaei  of  the  primuy.  .  . 
upper  and  lower  literal  fic«  of  Gg.  4  beloDB  ■Itemately  to  the  prllDUy. 
Id  6g.  a  pone  of  the  primary  pUnee  ire  vMble.  Of  fig.  6  til  the  larger 
plane*  behing  to  the  primarT,  and  the  nnalt  triangular  Ikcaa  rewll  ma 
the  replacement  of  iti  Jateral  and  lower  inglea  by  two  planai,  ai>d  (JM 
upper  acute  ingle  by  three  plaaea.  Somabmea  the  edgei  and  aoglaa  are 
■0  rounded  that  the  crystal!  aaaume  a  lenticular  form. 

The  crystals  of  this  Bubstance,  hower»,  and  eBpeciallj  tboae 
from  Elba,  most  commonlj  occur  in  the  geneial  form  of  the 
second  of  the  two  following  figures. 


agorU'oaf'.  ...  141    M 
It  occurs  in  iraasition  and  primitive  rocks,  botb  in  beds  and 
veins,  and  is  accompanied  by  pleisto-magnetic  iron,  &o. 

The  mines  of  this  substance  in  the  Isle  of  Elba  are  of  great 
extent,  and  are  said  to  have  been  worked  upwards  of  3(100 
years ;  the  surfaces  of  the  splendid  crystals  from  this  locality 
frequently  present  the  roost  magnificent  tamiab-colors.  It  u 
also  met  with  in  Saxony ;  in  Bohemia  in  bede  of  miea^ate ; 
in  specimens  consisting  of  large  crystalline  plates,  moped 
together  in  the  form  of  rosettes,  accompanjiog  tdnlaria  at  St. 
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^^^^^  Gulhard  ;  ot  Arendal  in  Norway  ;  at  LangbanshytUn  in  Sv/e- 
^^^^^L  den;  in  South  America j  and  in  Siberia.  In  England,  it 
^^^^^1  occurs  6aely  cryataliizefl  in  one  or  two  of  the  Cornish  mines. 
^^^^^V  Very  resplendenl  crystalline  plates,  sometimes  of  considerable 
^^^^^^  dimensions,  and  intersecting  each  other  at  various  angles,  are 
^F  formed  by  sublimation  in  the  lissurea  of  lava  at  Stromboli  and 

^1  Lipari ;  likewise,  though  in  smaller  indiriduals,  at  Etna,  Vesu- 

^^  vius,  and  in  Auvergne.     A  micaceous  variety,  consisting  of 

^B  minute  shining  scales,  either  loose  or  slightly  cohering,  which 

^m  appears  by  reflected  light  of  an  iron-black,  somelimea  tinged 

^P  red,  and  by  transmitted  light,  blood-red  —  occurs  at  TaviBtock 

H^  in  Devonshire,  and  near  Dunkeld  in  Perthshire.     In  Nova 

Scotia,  specular  iron  ore  forms  veins  in  (he  trap  rocks  at  seve- 
ral places  along  the  shores  of  the  Bay  of  Fimdy,  and  is  some- 
limes  in  crystals,  which  present  portions  of  the  planes  of  the 
primary  rhomboid.  The  most  beautiful  specimens  are  from 
Sandy  Cove,  where  it  is  associated  with  siliceous  sinter  and 
Laumonite,  and  sometimes  with  agate  and  jasper. 

Of  this  apecies,  unless  we  include  under  the  same  head,  as 
some  writers  have  done,  all  the  hematite  ores,  the  carihy-red 
oiideof  iron,  and  the  clay  ores,  the  United  States  offers  but  few 
deposits  of  economical  value,  though  frequently  presenting  it  in 
small  seams  or  veins.  The  only  mines  which  are  extensively 
explored  for  manufacturingpurposes,  are  thoseof  Edwards  and 
Governeur,  St.  Lawrence  county,  New  Vork,  where,  according 
to  Prof.  Emmons,  its  geological  associates  are  gneiss  and  pri- 
mary limestone.  It  smelts  easily,  and  as  the  process  is  now 
conducted  at  the  Parish  Iron  Works,  Rossic,  it  affords  a  valua* 
ble  cast  iron,  superior  to  much  that  is  made  from  the  pleisto- 
magnetic  ore.  Low  tabular  and  lenticular  shaped  crystals, 
bearing  a  striking  resemblance  to  many  of  the  specimens  from 
Elba,  are  occasionally  found  in  the  cavities  of  this  ore,  and  they 
possess  an  almost  equal  degree  of  brilliancy  and  iridescence, 
compared  with  those  from  that  celebrated  locality. 

The  ore  obtained  from  the  celebrated  "  Iron  Mountain"  in 
Missouri,  is  of  this  species,  and  unless  the  accounts  be  greatly 
exaggerated,  it  is  unprecedented  aa  to  quantity,  so  far  as  any 
thing  is  known  of  mines  in  America. 

At  Hawley  and  Montague,  Mass.,  the  micaceous  variety,  id 
small  shining  scales,  feebly  cohering,  forms  veins  in  mica-slate  ; 
and  at  Lubec,  Maine,  it  is  attached  to  masses  of  siliceous  slate. 
At  Piermont,  N.  H.,  it  forms  considerable  beds  in  gneiss. 

Specular  iron  ore  is  rarely  met  with  to  a  sufficient  extent 
to  be  wrought  in  Europe,  though  the  Elba  mine  was  formerly 
explored  to  a  great  extent,  and  for  a  long  period  of  time  by  the 
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Romans;  and  is  yet  explored,  the  ore  being  removed  to  the 
continent  where  wood  is  more  abundant  for  supplying  the  char- 
coal used  in  smelting. 

FRANKLINITE.^ 

Fnnklinite,  BsrCAier.     Dodecahedral  Iron  Ore,  M.     Zhic  OzydA  Ferriftre,  H.    BideriU 

Zinei(%re,  Jftiktr,    Sidenii  Ziacifenu,  D. 

Combination  of  the  peroxide  of  iron,  with  the  oxide  of  zinc, 
and  red  oxide  of  manganese. 

Franklin,  New  Jeney. 

Peroxide  of  iron 6&0 66-10 68*88 

Oiideofzinc 17-0 17-43 10«61 

Sesqutoxide  of  manganese. . .  .16-0 14-96 18-17 

Silica OH) 9-00 0*40 

Alumina 0-0 0-00 0*73 


lOOK)  Berthier.       98-69  Thomson.      98-99  Abiclu 

Taking  the  two  first  analyses  which  nearly  agree,  and  divid- 
ing by  the  atomic  weights,  we  obtain  numbers  approaching 
nearly  to  four  atoms  peroxide  of  iron,  one  atom  sesquioxide  of 
manganese,  one  atom  oxide  of  zinc.  Dr.  Thomson  supposes 
the  iron  to  act  the  part  of  an  acid,  and  expresses  the  constitu- 
tion of  the  mineral  thus  :  MnF^+ZF^. 

Sp.  Gr .  50  —  51.     H.  =  60  —  6*5. 

This  mineral  occurs  in  grains  or  in  granular  masses  com- 
posed of  imperfect  crystals,  frequently  exhibiting  the  planes  of 
the  Regular  octahedron,  its  primary  form.  These  crystals  are 
often  replaced  on  their  edges,  but  more  frequently  bounded  by 
irregular  faces  produced  by  contact ;  the  structure  is  lamellar, 
parallel  to  the  planes  of  the  regular  octahedron ;  brittle ;  frac- 
ture conchoidal ;  streak  deep  reddish-brown  —  distinguishing  it 
from  pleisto-magnetic  iron,  the  streak  of  which  is  black.  Acts 
slightly  on  the  magnet ;  soluble  without  effervescence  in  heated 
muriatic  acid.  At  a  high  temperature  the  zinc  is  driven  off; 
and  a  hard  compound  of  iron  and  manganese  remains.  B  B, 
with  borax  it  forms  a  green  glass,  which  when  completely  satu- 
rated becomes  red,  and  on  cooling  assumes  a  greenish-brown 
color,  and  remains  transparent ;  with  salt  of  phosphorus  it  yieldft 
a  yellowish-grey  glass,  and  with  soda  is  insoluble. 


P  on  P 10d<»  26'* 

P  on  e 144    40 


*  Flranklinite,  In  honor  of  the  celebrated  Fruiklin. 

30* 
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»^^j^^^^^^fcT  the  reOcctive  goniompler  prove  the  regular  oclt- 
taka  »  to  M  |h«W>'^ 

Ic^g^Ks  ai  FraakliD,  Sterling  and  Sparta  m  Suesex county, 
X.  1^  MMSV'Bjii'K  l''^  ^^^  oxide  of  zinc,  and  is  fre- 
*  ■'  •  "  "Icareoua  spar,  anil  associated  with 
;arnet,  and  other  substances.  The 
h  has  aObrded  the  finest  specimens  is  the  Sterling 
^^t^mtt  wtere  perfecl  crystals,  or  groups  of  crystals,  simi- 
le ^  ik*  above  ligure,  are  often  found  from  six  to  eight 
Hthv  ■  circumference  with  highly  polished  faces.  The  moat 
crystal  ever  found  is  now  in  the  possession  of  Dr. 
d  measures  sixteen  inches  round  the  base !  As  this 
e  has  the  same  primary  form  with  pleisto-magneiic  iroo 
Mfh>M4  prcMnla  precisely  the  same  secondary  modifications,  it 
MmM  be  difficult  to  disiingulsh  (he  crystals  of  one  from  the 
Mktr.  were  there  not  discernible  a  superior  blackness  in  the 
l^srcof  the  faces  of  the  Franklinite,  and  greater  ine<|ualitieBof 
MtEki*.  It  is  also  mentinned  as  accompanying  ores  of  zjuc, 
M  HDOrpboua  masses,  at  the  mines  of  Altenberg  near  Aix-la- 
Cltapelle. 


W'T5*    IBW     BO-Ot    Wilt    MT-OI   »1W)I    S7-01  W-OIHfrOl  »r! 

The  first  three  specimens  analyzed  helong  to  the  purest  form 
of  this  mineral,  and  they  seem  lo  indicate  an  approach  to  a 
uniformity  in  the  composition  of  this  mineral.  From  the  mean 
of  these,  if  we  suppose  the  silica  to  be  united  with  peroxide  of 
iron,  as  a  tersilicate,  and  to  be  accidental,  we  obtain  one  atom 
wnler.  and  one  of  peroxide  of  iron.  Formula,  FAq.  This 
gives  about  CO  parts  of  metallic  iron  in  100  parts  of  the  ore. 
Sp.  Gr.  3  50.     H.  =  50  ~5». 

This  mineral  presents  considerable  diversity  of  external  ap- 
pearance. It  is  found  both  crystallized  and  massive.  The 
crystals  are  small ;  externally  black,  and  very  brilliant;  inter- 
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nally  blackish-brown.  Streak  yellowish-bro^n ;  brittle;  and 
opake.  It  also  occurs  in  extremely  tender  stalactites,  of  which 
the  fibres  radiate  from  the  centre ;  and  compact.  The  primary 
form  appears  to  be  a  Right  rectangular  prism,  the  only  cleav- 
age being  parallel  to  the  plane  M.  The  crystals  which  have 
been  observed  in  cubes  and  octahedrons,  are  obviously  pseado- 
morphous,  taking  the  place  of  iron  pyrites.  B  B,  in  the  matrass 
it  gives  off  water,  the  remainder  being  red  oxide  of  iron ;  with 
borax  it  forms  a  yellowish-green  glass.  Occasionally  it  acts 
on  the  magnet,  and  does  so  always  after  exposure  to  heat 
When  rubbed  upon  paper  some  varieties  leave  a  black  mark 
like  manganese,  for  which  they  may  occasionally  be  mistaken. 


;^rv^ 

P  on  M  or  T 

.    9QP  OiK 

>fA*X\            T  on  M 

.    90    00 

/glh;nf            \          M  on  a2' 

.  135      5 

Primary.            /// 1*/ 

^""    ^^     V      •      •      9      9      m              •• 

.  121    46 

/\y  /^ 

' 

\        —  —  dl 

.  117    60 

^ntszs,  IjT/ 

al  —  al' 

.  125    30 

T 

jy 

i        a2  —  a2' 

.  149    24 

31 

\ 

M 

ft    -  ft' 

.  117    30 

) 

c   —  dl 

.  120    42 

i 

c    —  6  or  6' 

.  136    20 

9 

b   —  a2  or  ft'  or  aS' . 

.  121    26 

al  —  dl 

.  129    30 

a2  —  </l 

.  163    26 

\.  > 

dl  —  dl  over  T  .  .  . 

.  130    40 

a2  or  a2'  on  e   .... 

.  147    00 

The  second  figure  represents  the  crystals  from  the  vicinity  of  Brbtol. 

It  occurs  at  Clifton  near  Bristol  in  quartzose  geodes,  in  the 
form  of  mamillary  masses,  and  often  enclosed  in  quartz  crys- 
tals ;  on  compact  hard  iron-stone  at  Botallack,  and  in  highly 
brilliant  crystals  near  Lostwithiel,  in  Cornwall;  also  disposed 
in  groups  at  Lake  Onega  in  Siberia  ;  acicular  and  capillary  in 
quartz  fromOberstein,  and  amethyst  from  Petrosbotzky,  Russia. 
Also  in  the  same  form  penetrating  amethyst  in  Nova  Scotia. 

GoETHiTE.*  Rubin-Glimmer,  Hcrii«9man.  Goethite,  X^nz.  Lepldo- 
krokite,  Ullmann.  Color  brownish-red,  by  reflection  yellowish,  and  of  a 
brilliant  red  when  transparent  and  viewed  in  strong  light.  Streak  orange- 
red  ;  lustre  metallic  adamantine.  Primary  form,  either  aright  rhomboidal 
or  rectangular  prism.  Occurs  in  minute  laminae  or  tables  modified  on  their 
edges  by  oblique  facets.  The  principal  locality  of  this  species  is  the  Hol- 
lerterzuir,  in  the  Westerwald,  Germany.     It  is  not  a  common  variety. 

Red  H.£MATiTE.t  Red  Iron  Ore.  Red  Iron-stone,  J.  RotherEisen- 
stein,  W.  The  more  compact  hematites  sometimes  slightly  affect  the 
magnet,  rendering  it  probable  that  they  contain  a  small  portion  of  the  pro- 

*  In  honor  of  the  celebrated  German  poet  Goethe. 

t  H^pmntite.  from  the  Greek,  in  alluiion  to  its  blood-red  color.  Now,  howerer,  Um 
original  meaning  of  the  term  is  so  far  lost  sight  oF,  that  we  hare  fc-own  and  even  kiaek 
bamatite.  This  rarietj  has  sometimes  been  classed  with  specular  iron,  bat  it  presents 
forms  nerer  assumed  by  that  ore,  contains  water,  and  passes,  bjr  imperoeptible  shades, 
into  the  common  brown  hiematites.  1  have  therefore  included  it,  witli  the  mown  ' 
tttes,  amonf  the  rarietiei  of  th«  prestnt  sptciM.    £Ah.  Eo.  | 
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tDxide  ofiroa.    None  of  them   are  biood-red  by  Iruumitled  liglil ;  and 
they  arvet  oaaurue  a  crystnlline  forni. 

The  fibroin  variely  (Rolher  Glxskopf,  W.  Fer  oUgisIe  concreliann^, 
B.)  has  externally  s  blulth  or  Iron-fnvy  cator,  nixl  prewnM  either  a  melil- 
Uc  luflra,  or  U  red  a»d  wllhoul  lustre  ;  internally  il  U  red  or  browuuh-red. 
Il  occurs  in  bolryeida]  muses,  or  iu  alalaclitei,  furmed  of  couCEDIric  coat*, 
ud  having  a  librouB  or  radiated  structure. 

It  occurs  abundantly  in  Saxony,  Bobemin,  the  Palatinate,  Sileria,  and 
tbeHarCz;  bIm  near  Irtverelooe  in  Lancashire,  and  JD  smaller  quantiliea 
in  iDiiDy  parts  oF  England  lod  Scotland,  in  Nen  BrunsHick,  at  Woodslock, 
compact  red  becmauie  Term  immenae  beds  in  shale.  Bed  bcmalile  aSordi 
excellent  iroD  bath  cist  and  malleable.  When  ground  to  Goc  powder  it  is 
rhe»eDi;         ■  -     —  -       — 

,.,, „...-j  o "ornarlii 

oTbroirn,  and  Opaiie;  the  lustre  is  so 

the  touch,  and  stains  the  fingers.     It  accompanies  the  preceding,  but  is 

principally  linoivn  from  Cattas  Altai  in  the  Brazils. 

Brown  Hxmatite.  Fibrous  Brown  Iron  Ore.  Brauner  Glaskopf, 
W.  FerOxidfi  Hsmalite,  H.  Specific  gravity  87— 40.  le  of  a  dove 
or  blackish-  brown  color  ;  e^lernally  is  oFlen  sleel-grey  and  splendent.  II 
Is  more  finely  librous  than  (he  red  ha:matite,  aometimea  with  a  silky  lustre, 
and  often  radiated  ;  in  the  other  direction  it  is  generally  concenlric  lamel- 
lar, the  colors  being  ilif  posed  in  bands  of  brown  of  various  shades.  It  occurs 
Id  mamlllnry  and  bolryolilal  masses,  in  stalactites  and  tubes.    It  is  brittle. 

It  Ibrms  beds  in  limestone  and  other  secondary  rocks  in  most  European 
countries;  afliirding  oialcrlals  for  eitenuve  iron  works  in  Bohcmia,Styria, 
&.C.  SwcdDD  and  Lapland,  which  abound  in  mBj;netic  iron,  contain  but 
■mull  quantities  of  the  brown  or  r«d  hsmaliles.  But,  BccordinElo  Berthier, 
i(  supplies  more  than  three-fourths  of  all  the  iron  furnaces  in  France. 

In  Scotland  it  forms  veins  in  sandstone  at  Cumberhead  iu  LaABi^nhlre ; 
at  Sandl<^e  in  the  Shetland  IMea;  and  in  Hoy.  one  of  the  Orkneys.  In 
Cornwall  it  occurs  at  Botallack  oear  the  Land's  End,  and  in  T^n  Croft  tnlne 
Dear  Redruth.  It  aUbnls  a  very  lou^h,  compact  cast  iron,  and  is  convert- 
ible also  into  malleable  iron  of  supei-uir  quality.  In  the  I'nfled  Stales  the 
best  iron,  both  matleable  and  cast, is  obtained  Irom  the  brown  hematite  ore. 

Sealg  and  Othrty  Brown  Iron  are  varieties  of  the  same  species  more 
or  less  iieeonipnAcd,  presenting  cither  slightly  cohering  icatcs  and  particles, 
or  having  an  earthy  coniLsteace  which  is  meagre  to  the  touch,  and  soil*  the 
fingers.  Bog  iron  ore,  Iho  mariulerz.  tampjtri,  wiaentrz  of  the  Ger- 
mans, Is  of  recent  Ibrmalian  ;  it  arises  from  the  deconiposltian  of  certain 
rocks  over  whicli  water  passes,  and  is  deposited  by  it  in  low  and  mmhy 
■ituations.  It  frequently  contains  traces  of  phosphoric  acid,  and  forms  eon- 
siderabte  repodtories  In  Germany,  Poland,  and  Russia.  The  variety 
termed  ftoAneneri  or  pea-ore,  consists  of  concentric  globuliform  concre- 
tions, imbedded  either  in  friable  or  compact  brown  hematite  ;  al  St.  Sle- 
Kns  in  Styria  this  kind  of  ore  yields  about  33  per  cent,  oflion.  Brown 
ore  not  unfrequently  assumes  the  form  of  other  mlnemls  ;  at  HuIIen- 
berg  in  Carinthia,  lor  instance,  il  has  evidently  taken  the  place  of  sparry 
Iron  \  and  at  Bercsof  in  Siberia  occupies  large  cubical  pscuda-cryitals  Si 
Iron  pyrites.— JHon'i  Manual. 

The  most  valuable  varieties  of  this  species,  brown  and  red  hsmalile^re 
plentifully  distributed  throughout  the  United  Stales,  as  at  Bennington,  Vt., 
on  the  Aroostook  river.  Me,  at  Salisbury  and  Kenl,Coan.,  RichmDnd,  Lenox 
■nd  West  Slockbrldp,  Mass.,  Cumberland.  R.  i.,  Krankhn  and  Hamburg, 
Sussex  county,  M.  J.,  and  near  FIshkilt  and  AmcDiavIIIe.  Dutchess  coun- 
ty, N.  Y.  It  occurs  alio  ineiten^ve  bedsln  scvcnil  ol  the  Western  Stales. 
The  beautiful  imitative  forms  which  these  ores  aie  known  lo  assume,  tre 
found  al  all  of  these  localities,  but  the  dependent  sialaxlitico-bolrycddaj 
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masses,  of  a  brilliant  glossy  black  color,  which  are  sometimes  met  with  in 
the  cavities  at  Salisbury,  are  by  far  the  most  iDterestin^r.  Those  from 
Dutchess  county,  are  sometimes  covered  by  a  layer  of  grey  oxide  of  man- 
ganese, of  a  radiated  structure.  Most  of  these  hematite  ores  also  contain 
oxide  of  zinc,  which  condenses  on  the  sides  of  the  chimneys  where  they  have 
been  smelted.  United  with  proper  fluxes,  all  these  varieties  are  readilr 
reduced  in  the  smelting  furnaces,  and  aflbrd  a  metal  of  superior  strength 
and  sofUiess.  The  bog-iron  ores  are  also  very  abundant  tnroiughout  the 
United  States,  but  they  are  apt  to  yield  what  is  termed  cold  $hort  iron^ 
which  cannot  be  safely  used  in  the  manufacture  of  wire,  or  seldom  even 
of  sheet  or  plate  iron,  though  it  is  well  adapted  for  casting. 

Clay  Iron  Stone,  or  Argillaceous  Iron  Ore.  This  is  com- 
posed of  peroxide  of  iron  united  with  variable  proportions  of  lime,  magne- 
sia, alumina,  silica,  and  frequently  with  carbonate  of  iron.  It  more  pro- 
perly comes  under  the  species  carbonate  of  iron,  which  see. 

Stilpnosiderite.*  Ullmann.  Specific  gravity  3-6  —  8-65.  Hard- 
ness e=  4-5.  In  botryoidal  groups,  massive,  anid  dendritic;  of  a  black  or 
brownish- black  color,  with  a  splendent  lustre  both  externally  and  internally ; 
fracture  conchoidal ;  opake  ;  brittle.  Streak  yellowish-brown.  It  be- 
comes black  B  B,  but  does  not  fuse ;  and  tinges  borax  dark  olive-green, 
though  it  is  not  melted  itself. 

It  occurs  at  Rashau  and  Schiebenberg  in  Saxony,  in  Thuringia,  Nassau, 
and  the  Hartz,  frequently  associated  with  brown  hematite,  to  which  it 
appears  to  be  nearly  allied. 


CRONSTEDTITE.t 
Rhombohedral  Melane  Mica,  M.    Cronttedit|  L.   Sideroichiilite.    Arealua  foliaceui.  D. 

Contains  oxide  of  iron  58*85,  silica  22*45,  oxide  of  manga- 
nese 2*89,  magnesia  5*08,  water  10*70.  —  Steinmann. 

It  is  a  hydrous  silicate  of  iron.     Formula :  FS+Aq. 
Sp.  Gr.  3*3  —  3*35.     H.  =  2*5. 

Massive  and  crystallized  ;  the  massive  consisting  of  black 
and  opake  fibres,  having  a  brilliant  lustre ;  the  crystallized 
occasionally  in  separate  six-sided  prisms,  more  often  however 
the  prisms  adhere  laterally.  In  thin  laminss,  somewhat  elastic ; 
streak  dark  leek-green ;  cleavage  distinct  perpendicular  to  the 
axis.  B  B,  it  intumesces  slightly,  but  does  not  melt.  With 
borax  it  affords  with  difficulty  a  hard,  black,  and  opake  enamel. 
When  reduced  to  powder  it  gelatinizes  in  concentrated  muri- 
atic acid.  It  is  found  near  Przibram  in  Bohemia  with  carbo- 
nate of  iron  ;  in  diverging  groups  at  Wheal  Maudlin  in  Corn- 
wall ;  and  associated  with  quartz  and  magnetic  pyrites  at  the 
mines  of  Conghonas  do  Campo  in  Brazil. 

Dr.  Thomson  has  described  an  anhydrous  silicate  of  iron 
( Outlines  J  Sf*c,,  i.  p.  461,)  from  one  of  the  Mourne  Mountains  in 
Ireland,  which  agrees  with  this  in  containing  one  atom  of 
protoxide  of  iron  and  one  of  silica,  but  has  its  hardness  in- 
creased to  4,  and  its  specific  gravity  to  3*884,  apparently  sim- 

*  From  the  Greek,  •ignirying  a  ihining  ore  of  iron. 

t  la  honor  of  Cronitedt,  the  Swedish  mlneralogiit ;  named  hj  Ptot  Steinmann. 
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ply  bjr  its  containing  no  water.     It  gave  protoxide  of  iron  68'60, 
silica  2900,  protoxide  of  manganese  1  83. 

PiNGUlTE. 

Brrilumfl.     ISrHmiigcr',  Jairtuci.  Ir.  303.) 

Contains  per  and  protoxide  of  iron  35  OO,  silica  SGiJO,  alu- 
mina 1'80,  magnesia  0'45,  oxide  of  manganese  0.14,  vater 
25lO.  —  KersUn. 

8p.  Gr.  2  315.     H.  under  20. 

Pinguiie  occurs  in  masses  of  a  siskin  or  oil-green  color; 
with  a  slightly  resinous  lustre  ;  and  conchoidal  or  uueren  frac- 
ture ;  feels  greasy ;  does  not  adhere  to  the  tongue,  and  emits 
a  feeble  argillaceous  odor  when  struck.  Streak  lighter  than 
the  mineral.     Extremely  soft,  resembling  newly  made  soup, 

In  the  matrass  it  yields  much  water.  B  B,  per  sr.,  it  becomes 
black,  but  only  fuses  on  the  edges.  With  borax  it  melts  easily, 
exhibiting  the  presence  of  iron  ;  as  also  with  salt  of  phospho- 
rus, in  tvhich  a  skeleton  of  silica  remaius,  Occurs  in  a  vein 
of  barytes  at  VVolkensiein  in  the  Erzebirge,  and  has  been  sere- 
rally  described  by  Breithaupt,  Freisiebeo,  and  Beckmann. 

CHLOROPAL. 

BmAoT^imd  BrvuUa,  {SdtKtigger^B  JeXrtue^t  r.  ^.) 

Sp.  Gr.  17  — 20.     H.:i=30  — 40. 

Of  this  there  are  two  varieties;  the  one  raassire  and  com- 
pact, the  other  earthy.  Color  pistachio-green;  opake,  or 
feebly  translucent  on  the  edges;  fracture  conchoidal  and 
splintery;  it  does  not  phosphoresce.  Infusible,  per  »,  BB,  but 
with  soda  melts  into  a  clear  glass,  showing  some  red  spots.  The 
massive  consists,  according  to  Brandes,  of  oxide  of  iron  33'3, 
silica  4C0,  magnesfa  20,  alumina  10,  water  180,  manganese 
a  trace.* 

These  numbers  correspond  with  three  atoms  silica,  one 
atom  protoxide  of  iron,  and  two  atoms  water.  The  Ceylon  va- 
riety, analyzed  by  Dr.  Thomson,  gave  a  diSerent  result,  and 
will  probably  be  distinguished  by  a  new  name. 

It  occurs  associated  with  opal  at  Unghwar  in  Hungary,  and 
appears  to  be  closely  allied  to  green  iron-earth.  It  has  been 
brought  also  from  Ceylon. 


HBTALurnoui  mtnuLB.  SGO 

14'7,eaTbonttfioriiiDe  14-4,  evboDate  of  magoesia  l-S.  Itii 
not  certain  bow  many  of  these  cooatitueDts  are  esuntisl. 
Sp.  Or.  30  —  34.  Prett;  hard. 
Occura  maraiTe,  of  a  greeDiBh-grey  or  black  color,  and  hu 
I  graoular  earthy  fractiira;  magnetic.  Is  soluble  in  acids, 
with  the  exception  of  its  silica,  and  girea  off  wster  whea 
heated  in  the  matrasfl.  It  is  found  in  the  calcareous  deposit  of 
Mount  Chainoison  in  the  Vslaisi  whence  it  is  advantageously 
extracted  as  an  ore  of  iron. 

BIDEROBCHISOLITE. 

CoDlains  protoxide  of  iron  75'16,  silica  16*30,  alumina  4'I0, 
water  7'30 — WernektHek. 

The  ibore  numbers,  soppoaing  the  alnmina  to  be  acciden* 
tal,  give  very  nearly  one  atom  each  of  silica  and  water  to  two 
atoms  of  protoxide  of  iron,  thus  showing  it  to  be  a  hydroua 
disilicate  of  iron.     Formula:  F'S+Aq. 

Sp.  Gr.  30.       - H  =  20  —  30. 

Primary  form  a  Rhomboid,  presentingonly  a  single  cleavage, 
which  is  perpendicular  to  the  axis.  This  mineral  occurs  in 
■mall  aided  prisms  of  a  black  color.  Ita  streak  Is  green ;  it* 
lustre  brilliant ;  it  becomes  magnetic  and  black  &om  exposure 
to  heat.  BB,  is  readily  fusible  into  a  black  magnetic  glaa>; 
and  is  soluble  in  acids. 

It  occurs  at  Conghonss  do  Campo  in  the  Brazils. 

maiNGERITE. 

Hiiinnriu,  Sntah    l.t^til.  L  Wwit-  tt.,  lii.  8. 3M.)    ThinUU,  r*ML    Bidarai 
Riiuiftri,  D. 
Dsdannai*.  Bodanmili.  KiMukTitsa. 

P*ntM*<iriRM 4B«88 sa«  Parudiintai...M'3B 

SiUa 3I'7T5 3t'W SG'U 

Witor .flMOa 1>-1S M-n 

1«KTM  aii<>|*r.  lar'W  KoImIL  101-30  nbtafn. 

We  obtain  from  the  two  first  analyses  one  and  a  half  atom 
silica,  one  atom  peroxide  of  iron,  and  a  little  less  than  two  atoms 
water.  But  according  to  Hisinger  the  mineral  contains  both 
oxides  of  iron,  and  he  has  giren  the  following  formula,  answer- 
ing to  the  last  analysis :  FeSi+jPeSi+OH.* 
Sp.  Gr.  304. 

Occurs  in  masses  which  are  clearable  in  one  direction  only, 
and  possess  a  foliated  structure.  Black;  dull;  with  an  earthy 
fracture ;  streak  greyish-green ;  capable  of  being  cat  with  the 

*T]h  fKiBak  nfalrat  rfpwiwMi 
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B  B,  at  a  genlle  heat  becomes  magnetic ;  8t  a  more 
elevated  temperature  fuses  into  an  cpnke  black  dull  globule; 

th  borax  forms  a  yellowish  glass. 

found  in  ihe  cavities  of  calcareous  spar,  in  the  parish 
of  Suarla  in  Suderraanland,  Sweden;  but  is  not  commoD' 
The  tliulite  la  found  at  Kiildarkyttan  in  Westmarland,  and 
at  Bodenmais,  in  Germany. 

YENITE." 

LiDirili.J.    DipriinuUe  Inn  On,  M.    HyBlt, /rcu.    Fer  Cileuso^iUiaiii,  H.    Etit- 

Combiaation  of  silica,  protoxide  of  iron,  and  lime. 

Elbk     EHh.      EUil              Umnn.  SIU. 

Pntoiiaa  afinm. . .  .^^>. .  .&^H. .  .SISOO O^ .3347 


OiMg  Brnuanne.  >«...  I'M...  l-JST O^K t-M 

AIuIh t4...  CkSl...  0-614 0-Ifl Q-oe 

wuai im...  i-a?...  1-366 ma o-oo 

SB-at    I»ir7t  IDl-tH  KotKlL   IMHnWabtls.  ]01"19RuiUMk)>*tj. 

The  formula  which  has  been  given  from  the  two  first  analy- 
ses is  no  loDger  tenable,  as  the  later  analyses  by  Kobell  and 
Rammelsberg  have  shown  the  presence  also  of  peroxide  o[ 
iron.     Rammelsberg  has  given  the  following  formula  : 

Ca^Si 

ape'iii 

This  requires  28-93  silica,  24-56  peroxide  of  iron,  33-06 
protoxide  of  iron,  lime  13-40;  — answering  very  nearly  to  the 
third  and  last  analyses. 

Sp.  Gr.  309  — 4-06.     H.  =  5-05  — 60. 

Its  color  is  brown,  or  brownish-black ;  sometimes  dull  ex- 
ternally, but  the  crystals  have  often  a  metallic,  and  aomeiitDes 
a  velvety  lustre ;  they  are  opake.  Primary  form  a  Right  rhom- 
bic prism  of  11 1°  30'.  It  occurs  amorphous,  acicnlar,  and  also 
crystallized,  generally  in  the  form  of  a  rhombic  prism  termi- 
Qaied  by  a  pyramid  with  several  modifications;  cleavage  not 
very  distinct,  parallel  to  a  plane  passing  through  iu  longer 
diagonal.  Streak  black,  inclining  to  green  or  brown ;  fracture 
uneven  ;  the  faces  of  ihe  prism  deeply  striated  longitudinallj. 
On  charcoal  it  fuses  into  a  black  globule,  which  attracts  the 
magnet  if  not  heated  to  redness ;  and  with  borax  melts  readily 
into  a  dark  green  and  almost  opake  glass.  It  is  soluble  in,  and 
forms  a  jelly  with,  heated  muriatic  acid. 
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It  a  priDcipall;  found  in  Elba,  aX  Rio  la  Marina,  and  Cape 
Coimite,  where  it  occurs  bolh  to  solitary  cryaula  of  conaider* 
able  dimension,  and  in  groups  which  are  also  large  and 
splendid.  It  was  rormerly  quite  abundant,  but  at  present 
good  crystals  are  rarely  met  with,  and  the  pricea  demanded 
for  them  are  very  estraTagaat  One  niecimen  at  Porto  Ferrajo 
is  valued  at  three  hnodred  dollars.  It  haa  also  been  noticed 
in  Siberia;  Sileaia;  and  at  Fosaum  in  Norway,  Id  Hungary, 
near  the  village  of  Szurnasko,  Zemeaker,  it  occqtb  in  com- 
pact easily  divisible  maaaea  of  a  black  and  greeniah  color,  and 
when  exposed  to  the  weather,  brownish.* 

Ill  the  United  States  it  was  formerly  obtained  in  Cumberland, 
R.  I.,  in  long,  slender  alightly  rhombotdal  prisma,  longitudi- 
nally striated,  and  sometimes  prescDting  the  terminal  facea. 
These  prisms  are  implanted  on  granular  quartz  with  minute 
octahedral  crystals  of  magnetic  iron  ore.  But  of  late  yeara  no 
specimens  have  been  found  at  this  locality. 


PiWDiMa  sTim 


BtT«t.  FnyTiAFf. 

ParoiidgarbH 3MS. VHi J3M 

ArMnlcuid .WOS 3(h9S. .SM 

...liMG. (H». IM 

...  (M7 <H)0 H 

...9frtS .»«>. .304 

There  is  a  great  variation  in  these  analysea,  and  the  result 
obtained  by  Keraten,  would  seem  to  show  that  aulphnric  acid 
is  not  essentia]  to  its  composition.    Future  analyaes  must  d»  < 
termine  its  trae  formula. 

Sp.Gr.  2^—24.     H.  =  25. 
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Color  blackish-brown,  or  reddish-black.     It  occurs  id  Bmalt . 
masses,  reniforro,  and  aialactilic,  having  much  (he  aspect  of 
resin;  fracture  flat  conchoidal,  with  a  vitreous  lustre;  trails 
lucent  on  the  edges,  and  yields  to  the  kuife^  streak  olive- 
green  or  lemon-yellow. 

B  B,  per  se,  it  instantly  becomes  opake  and  cracks,  soma 
varieties  emitting  a  strong  arsenical  odor,  during  which  they 
are  partly  volatilized;  at  an  increased  temperature  it  fusea 
into  a  black  enamel,  and  on  charcoal  becomes  magnetic ;  in 
the  malraas  it  gives  off  water  profusely. 

It  occurs  in  several  old  mines  near  Freyberg  and  Schnee- 
berg  in  Saxony,  in  the  district  of  Pless  in  Upper  Silesia,  in 
Brittany,  and  in  Chili.  It  is  supposed  to  be  produced  froin 
the  decomposition  of  iron  pyrites. 


PYROSMALITE.* 


t  Marlua  or  Iran,! 


KO^M  Hliiiiin. 

The  excess  is  owing  to  the  additional  oxidation  of  the  iron 
and  manganese  which  exist  in  the  mineral  aa  protoxides. 
Beudant  does  noi  regard  the  chloride  of  iron  as  essential,  nor 
is  it  included  in  the  chemical  formula  thus  given  hj  Ram- 
melsbeig:  4(f'e=Si4-Mn3Si2). 

Sp.  Or.  295  to  310.     H.  =4  0  —  4-5. 

It  occurs  in  the  primary  form,  a  regular  hexahedral  prism, 
of  which  the  terminal  edges  are  sometimes  replaced,  aa  rep* 
resented  on  the  following  figure,  copied  with  the  measure- 
ments, from  a  short  article  by  Brooke  on  the  crystalline  form 
of  this  mineral  hitherto  undescribed,  inserted  in  the  Loud,  and 
Edinb.  Phil.  Mag.  for  ISaT. 


P  on  o MS"  80' 

Poab 129     13 

P  on  M 90     00 


m  Priwiiuliu,  tnai  lh«  < 
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Cleavage  distinct  and  easily  obtained  perpendicular  to  the 
axis.  Color,  pale-liver  brown  passing  into  gray  and  pistachio- 
green.  External  lustre  shining,  that  of  the  terminal  planes 
pearly ;  structure  lamellar,  translucent  on  the  edges,  and  brit- 
tle. On  charcoal  B  B,  with  a  gentle  heat,  it  becomes  reddish 
brown,  and  gives  out  a  weak  acid  odor;  in  a  strong  fire  it 
fuses  readily  into  a  globule  presenting  a  brilliant  smooth  sur- 
face and  iron-black  color,  which  is  attractable  by  the  magnet. 
With  glass  of  borax  it  melts  readily,  exhibiting  the  colors 
characteristic  of  iron  ;  and  is  soluble  in  muriatic  acid,  leaving 
a  small  residuum  of  silica. 

It  occurs,  both  crystallized  and  massive,  with  magnetic 
iron,  calcareous  spar,  and  hornblende,  in  Bjelke  Gruvan,  one 
of  the  iron  mines  of  Nordmark  near  Philipstadt  in  Sweden. 


SPATHOSE  IRON. 

Carbonatft  of  Iron.  Brown  Spar.*  Sfwrry  Iron.  Bmcbytjpoai  Parachro«e  Baryte,  M. 
Spath-Eisenttein,  W.  Far  Uxjdh  Carbonate,  R.  Fer  spathique,  Br.  Clay  iron  itone, 
or  Argillaceoua  iron  ore.    Marantalua  rhombohedruii  D. 

Combination  of  carbonic  acid,  and  protoxide  of  iron,  of 
which  occasionally  a  small  portion  is  replaced  by  protoxide  of 
manganese,  magnesia,  and  lime. 

England.  Baigony. 

six'$td§d  prismt,  lamik»f\  Spk^rotidmrite,  Harts. 

Protoxide  of  iron.... 59-97 53*0 59-19 57-50 

Carbonic  acid 38-79 41-0 ^-93 36-00 

Oxide  of  manganese  0-39 0-6 0-00 3-30 

Lime 0-99 0-0 0-00 1-95 

Mngneaia OKK) 5-4 9^ 0-00 

Alumina. 0-00 0*0 5*67 OHX) 

100-00  BeodanU     100-0  Earthier.      99-98  BiichoflT.      96-05  Klaproth. 

The  crystallized  specimens  of  this  mineral  consist  of  pure 
carbonate  of  iron,  composed  of  one  atom  carbonic  acid  and 

• 

one  atom  protoxide  of  iron  —  FC  —  but  it  is  almost  always 
mixed  with  various  accidental  substances.  Beudant's  analy- 
sis gives  almost  exactly  the  theoretical  numbers  required  by 
the  formula. 

Sp.  Gr.  3*6  —  3  8.  H.  z=  3-5  —  4  6. 
Color  various  shades  of  yellow,  passing  on  exposure  into 
brown,  and  brownish-black ;  transparent,  translucent,  or  opake. 
Occurs  in  obtuse  rhomboids  (whose  faces  are  occasionally 
curvilinear) ;  in  acute  rhomboids,  sometimes  perfect,  or  hav- 
ing the  terminal  angles  replaced;  in  six-sided  prisms;  in  octa- 
hedrons; and  in  lenticular  crystals ;  also  striated  and  massive. 

*  Spathoie  iron,  ftom  it*  preieDtlog  rather  a  iparry  than  a  mttalUc  •abttaaoa  j  brown 
■par,  flrom  Its  praTailing  color* 
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Externally  it  is  ahining.  Structure  lameUar,  wilh  a  brilliant 
or  pearly  lustre;  yields  readily  to  cleavage  parallel  to  all  the 
planes  o(  an  obtuse  rhomboid  of  107°  and  7;t°.  Atlects  the 
ma^nelic  needle.  B  B,  blackens  and  becomes  more  magnetic, 
but  does  not  melt ;  colors  borax  boule-^reen  in  the  reducing 
Hamc,  and  yellow  in  ihe  osidnling ;  and  is  with  difficulty  solu- 
ble in  acids,  unless  previously  reduced  10  powder. 


P  on  P' lO?"  00'  1  P  or  P'  Ml  o  {fig.  3 

P  or  P  on  P" 73     00  e  on  O  (fie.  3)    ...   155     00 

PorP'oi.s(fiK.2)  ...  122    BO   \  aon  g  «  g  oa  ti 

S'  ""  g"  (lis-  2) 67    20    I  {fig.  <)  .  .  .   i   ■  '"    ™ 

It  occurs  abundantly  in  some  countries,  and  particularly  in 
Btyria  and  Carinthia,  wtiere  it  forms  coherent  tracts,  which 
extend  along  the  chain  of  the  Alps  into  Austria  and  Saltzburg. 
On  these  the  great  iron  manufactories  of  Eisenerz  and  Vor- 
dernberg  are  situated,  so  celebrated  for  the  fine  steel  they 
produce.  Magnilicenl  crystals  of  spaihosc-iron  occur  at  Harz' 
gerode  in  the  Harlz,  in  veins  traversing  grautvacke ;  at  Frey- 
berg  in  silver  veins;  and  presenting  many  interesting  varieties 
in  the  mining  districts  of  Al:>tun-Moor,  Cornwall,  and  Devoid 
abire. 

In  the  United  States  carbonate  of  iron  sometimes  crystal- 
lized, or  in  readily  cleavable  masses  of  a  reddish-brown  color, 
and  of  a  brilliant  lustre,  forms  a  considerable  bed  in  mica 
slate  at  Sterling,  Mass.  It  occurs  also  very  abundantly  in 
gneiss  at  Roxbury,  Conn.,  where  it  is  of  a  yellowisb-grey 
color,  and  ia  associated  with  iron  and  copper  pyrites.  Very 
beautiful  specimens  have  been  brought  from  Plymouth,  Vl 

Junktrile.  M.  Dufrenoy*  has  discovered  at  Poullaouen  in 
Brittany,  a  carbonate  of  protoxide  of  iron  which  crystallizes 
in  right  rhombic  prisms  and  rectangular  octahedrons,  thus 
Ehowing  carbonate  of  iron  to  be  dimorphous  like  several  other 
minerals.     It  agrees  very  nearly  in  composition  with  the  analy- 

•  Aim.  da  Cbini.  tt  ie  nj:  ItU  tO& 
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ses  just  given^  and  its  general  physical  characters  identify  it 
with  common  spathose  iron.  Its  name  is  in  honor  of  Mr. 
Junker,  the  sub-director  of  the  Hiiae  where  it  was  discovered. 

A  Fibrous  Carboxatk  of  Iron  occurs  In  th«  veins  of  Tin  CrofI 
mine  in  Cornwall,  in  tabular  masses  of  half  an  inch  or  less  in  thickness, 
striated  in  a  direction  perpendiculav  to  the  surfaces  of  the  mass,  and  of  a 
brown  color.  SpharoBideriie  is  the  name  applied  to  a  spheroidal  and  ra- 
diated variety  from  Hanau,  where  it  is  met  with  occupying  hollows  In 
greenstone  without  any  indication  of  crystalline  form. 

Columnar  Clay  iRoif-sToifE.  Its  colors  are  the  same  as  the 
amorphous.  It  occurs  in  angular  pieces  composed  of  columnar  concre* 
tions  like  starch,  oHea  closely  aggregated,  and  cohering  slightly ;  or  the 
interior  is  found  to  be  columnar,  the  interstices  being  in  some  cases  filled 
either  with  bitumen  or  calcareous  spar.  It  is  dull,  soft,  brittle,  and  when 
of  a  redOish'brown  color  is  magnetic.  It  occurs  in  Bohemia,  the  Upper 
Palatinate,  and  Saarbruck ;  in  Scotland  in  the  Isle  of  Arcan ;.  in  England 
in  the  Wedoesbury  coal  deposit  in  Staflbrdshirei  where  the  columns  are 
coated  with  pyrites,  and  their  interstices  partially  filled  with  carbonate  of 
lime,  sometimes  with  blende  and  galena. 

Lenticular  Clay  Iron-stone.  Fer  oxyd6  bnin  gran«1eux>  fit. 
It  occurs  in  small  granular  or  lenticular  concretions,  whi,ch  are  separate 
or  aggregated  into  masses.     Its  color  is  reddish^  or  yellowish-brown,  or 

freyish- black,  with  a  pseudo-metallic  histre«    Is  brittle,  and  easily  broken, 
t  occurs  in  Franconia,  Bavaria,  Saliburg,  Switzerland,  France,  and  the 
Netherlands. 

Clay  Iron  Stone,  or  Arcux^laceous  Carbonate  or  Iron. 
This  is  the  variety  which  occurs  so  extensively  in  the  coal  formations  of  Great 
Britain,  and  supplies  nearly  all  of  the  iron  which  is  made  there.  Dr.  H.  CoU 
quhoun  published  in  the  seyeQth  volume  of  JBreu)»ter^$  Journal  his  anal« 
yses  of  about  twenty  specimens  of  the  Scotch  clay  iron  stones,  ifk  which  he 
finds  from  fifty-five  to  sixty  per  cent,  of  carbonate  of  iroQ«  the  rest  being 
carbonate  of  lime  and  roagnesiay  with  clay.  The  **  black  band  **  of  Mushet 
contains  eighty <%five  per  cent,  of  carbonate  of  iron,  or  forty  per  cent,  of 
metallic  iron*  and  is  the  richest  of  the  ores  accompanying  toe  coal  for* 
mations  in  Great  Britain.  The  ores  which  are  found  in  die  aBthsacite 
and  bituminous  coal  measures  of  Pennsylvania,  and  those  which  occur 
80  plentifully  in  the  neighborhood  of  Baltimore,  Md.,  have  very  nearly  the 
same  com(«Qsition  with  the  at>ove,  and  yield  fi*om  twenty  to  forty *fiv9  per 
cent.,  when  reduced  in  the  smelting  furnaces. 


PHOSPHATE  OF  IRON, 

Yivumte,  W,    Fer  Phoiiphat«,  H.    Blae  Iron  Ore.  J.    Priamatic  Iron  Mica,  M.    Dlpro. 
malic  Eoclas-HaJoide,  JJMidimger.    Arealua  rhombokleiM,  D. 

CorabiDation  of  phosphoric  acid,  protoxide  of  iren^  and  watecv 

Comwallv  Bodenmais^     Eartkjf  Pkotpkaie.    Jfew  Jenej.* 

Protoxide  of  iron... 4I-93 ..41^ 32  0.. 44-.11 

rhoaphoric  acid  . . ,  .."Jl'lS. . ,  s. . ,. ^i. .......  v.  ...47*5..^ , . . . ^..^, .  .fi5'85 

Waier ........... .97'49.  ^, . , Sl-O. .30-0 ^ .....  ^ .. .  .98^ 

99*90  Stronieyer.  deTvogtl.         99?Klapiotk.     96-63  Vanuuen^. 

These  results  difier  widely  from  each  other.     Dr.  Thomson 
bas  thus  given,  a  fof mi^la  itom  the  tkst  analysii  by  Stromeyec  .^ 
P*iPh+3^Aq. 
31* 
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Sp.Gr.  2  6&  H.  =  2  0. 
Titianite  occurs  crvstallized  in  the  rorm  of  a  Right  obliqae- 
^glral  prisDi,  which  is  ihat  of  its  primary  crystal.  It  cleaves 
readily,  and  only  parallel  lo  the  plane  P  of  the  followiog 
fifvRs;  (be  crystals  are  prismatic,  and  of  considerable  length, 
bang  utached  lo  the  matrix  at  the  face  M  or  the  opposite 
plane,  in  which  case  the  faces  P  T  and  c  form  the  prismatic 
planes  of  the  crystal.  Color  varying  from  pale  green  to  iodigo- 
blue ;  by  tranarailled  light  green  at  right  angles  to  the  axis, 
and  of  a  pale  blue  color  parallel  to  it.  Transparent  or  trans- 
lucent, wiih  a  partly  metallic,  partly  Titreous  lustre;  atreak 
almost  while,  but  on  exposure  lo  the  air  soon  changes  into 
tndigo-blue.  The  powder  produced  by  crushing  the  mineral 
in  a  dry  stale,  is  liver-broun.  The  crystals  are  oflen  very 
small,  aggregated,  and  divergent;  those  of  Cornwall  are  flexi- 
ble, but  not  elastic,  while  the  crystallized  variety  of  New  Jei^ 
sey  is  extremely  brittle.  B  B,  on  charcoal  it  inlumesces,  red* 
dens,  and  fuses  into  a  steel-grey  colored  globule  with  metallic 
lustre.  Soluble  without  eServescence  in  dilute  sulphuric  and 
Ditric  acids. 


It  occurs  with  iron-  and  magnetic-pj riles  in  gneiss  at  Bo- 
denmais  in  Bavaria;  in  the  gold  mines  of  Vornospatak  in 
Transjiiania;  in  the  Isle  of  France  ;  and  in  Brazil. 

lu  England  it  is  met  with  finely  crystallized  near  St.  Agnes 
in  Cornwall,  accompanied  by  magnetic  iron-pyrites  and  spa- 
those  iron  ;  in  Derbyshire  in  crystals  of  the  same  form  and 
color,  in  the  decomposed  shale  of  that  country. 

In  the  Uniied  States  it  occurs  crystallized  and  in  nodules, 
imbedded  in  bog  iron  ore  at  Allenlown,  Monmouth  county, 
N.  J.,  and  occupying  the  interior  of  belemniles  and  gryphiiea, 
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in  the  ferruginous  sand  formation  in  the  same  region.     It  has 
been  found  here  in  masses  weighing  thirty  pounds. 

Dklvauxine.  M.  Dumont  (L*Insiitutt  1889,  No.  282,)  has  given 
thia  name,  in  honor  of  M.  Delvauz,  to  a  phosphate  of  iron  which  he  had 
diiicovered  in  a  lead  mine,  and  a  chalk  quarry  at  Bernean  near  Vi86,  in 
Fiance.  It  forms  kidney  shaped  masses,  which  easily  separate  with  a 
eonchoidal  fracture  and  resinous  lustre.  It  is  a  little  harder  than  nrpeum, 
and  falls  to  pieces  when  moistened  with  water.  Specific  gravity  1*85. 
Its  analysis  gave  M.  Dumont,  phosphoric  acid  18*6,  protoxide  of  iron  29*0, 
water  40-20,  besides  11*0  carbonate  of  lime  and  8*5  silica,  which  are  acd- 
dental.  Berzelius  observes  that  this  is  the  same  basic  phosphate  as  that 
from  the  Isle  of  France,  with  the  difference  that  it  contains  twice  the 
amount  of  water. 

Anolarite  of  Kobell.  T^s  is  a  fibrous  and  compact  variety  of  phos- 
phate of  iron.  Its  color  is  grey,  Inclining  to  blue ;  and  it  is  translucent. 
B  B,  it  melts  into  a  black  guibule,  and  in  the  matrass  yields  water. 

It  occurs  at  Anzlar,  in  toe  Haute  Vienne,  France. 

MuLLiciTE  of  Dr.  Thomson.  This  is  from  Mullica  Hill,  Gloucester 
county,  N.  J.,  and  has  been  made  into  a  new  species  by  Dr.  Thomson. 
Its  analysis  gave  phosphoric  acid  24,  protoxide  of  iron  42-66,  water  26, 
sand  7*90.  It  forms  very  brilliant  radiating  needle-form  crystab,  attached 
to  casts  of  several  of  the  fossils  of  the  green  sand  formation. 

Yellow  Phosphate  or  Iron,  containing  Chlorine. —  C  T, 
Jackson,  This  variety  occurs  in  compact,  botryoidal  masses,  in  the  pri- 
mary rocks  ot  Newfield,  Me.  Color  brownish  or  greenish-yellow  ;  lus* 
tre  on  fractured  surfaces  rednous.  Streak  and  powder  nearly  white. 
Hardness  5.  B  B,  on  charcoal  turns  black  the  moment  the  flame  acta 
npon  it,  and  becomes  magnetic ;  fuses  slightly  on  the  edges  into  a  black 
glass ;  with  soda  into  a  yellow  bead.  In  a  glass  tube,  with  cnarcoal,  yellow 
scales  sublime  which  are  ehloride  oj  iron.  The  presence  of  chlorine  it 
also  shown  bv  the  usual  acid  tests.  Dr.  Jackson  obtained  protoxide  of 
iron  64*394,  phosphoric  and  chlorohydric  acids  66*606. 

Earthy  Phosphate  or  Iron.  Blaue  Eisenerde,  W.  Fer  phos* 
phat6  terreux,  H.  Blue  Iron  Earth,  J.  The  color  of  this  variety  on  its 
first  exposure  is  grey,  yellow,  or  greenish-white,  or  with  a  very  slight 
tinge  of  blue  ;  af&rwards  it  becomes  blue  of  different  deg^es  of  intensity. 
It  occurs  massive,  disseminated  in  or  coating  other  substances ;  and  is  some- 
times loose,  occasionally  cohering,  and  with  an  earthy  fracture.  It  is  dull, 
meagre  to  the  touch,  soils  the  fineers  slightly,  and  is  light.  B  B,  it  becomes 
reddish-brown,  and  then  melts  Into  a  brownish-black  slag,  attractable  by 
the  magnet.  It  occurs  in  clay,  and  mud,  more  or  less  intermingled  with 
animal  matter,  from  which  the  phosphoric  add  is  conjectured  to  have  pro- 
ceeded. Also  in  ardllaceous  deposits  in  many  places  where  it  seems  to 
have  had  its  origin  from  the  decomposition  of  animal  substances.  It  has 
been  brought  from  Styria,  Carinthia,  and  Greenland.  The  friable  varie- 
ties have  been  met  with  in  formioff  excavations  in  the  river  mud  of  the 
Isle  of  Dogs;  in  the  same  deposit  atToxteth  near  Liverpool.  On  Uie  sur- 
face of  peat-mosses  in  several  of  the  Shetland  Isles;  at  Ballagh  in  the  Isle 
ol  Man,  accompanying  animal  matter,  as  the  bones  of  the  elk  and  deer. 

Bog  iron  ores  are  frequently  more  or  less  contaminated  with  phosphate 
of  iron,  and  the  cold  short  quality  of  the  cast  iron  obtained  from  them,  has 
been  supposed  to  be  owing  either  to  the  direct  combination  of  phosphoric 
acid  with  the  metal,  in  the  process  of  smelting,  or  to  its  not  leaving  Uie 
Iron  with  which  it  was  already  united  in  the  ore.  It  is  evident,  however, 
that  phosphoric  acid  could  not  escape  decomposition  in  the  intense  heat  of 
the  smclUng  furnace. 


NATIVE   HETilLS  AKD 
HETEPOSITE. 

ffaWI,     (^.■.  4t  aim.  ....  BM.)     HH*i«ilc,  B.     Hlr.nlll«  Fr.nwi,  1 

Consists  oF  pliosphoric  acid  41*77,  protoxide  of  iron  94-^, 
proloKJde  of  manganese  I7'57,  silica  0  22,  water  4-40. — 
Dufrhnoy.     Formula:  2FPh*+MnPh*+Aq. 

Missive;  having  a  lamellar  slruclure,  and  R  green ish-grej 
or  blue  color;  lustre  resinous,  like  that  of  apatite.  Primary 
n  an  Oblique  rhombic  prism  of  100°  and  SO",  and  101°  and 
TO°,  obtained  by  clenvage.  After  long  exposure  to  the  atmo*. 
phcre  its  color  becomes  violet,  and  its  lustre  is  changed  ioto 
•emi-metallic.  Is  soluble  in  acids,  nith  the  exception  of  its 
silica ;  and  B  B,  fuses  into  a  brown  enamel,  which  has  a  BeDiL- 
metallic  lustre. 

It  occurs  at  Hureaux,  in  the  Haute  Vienne,  and  was  noticed 
and  described  by  M.  Dufrfsnoy. 

EARPHOSIDEHITE. 


CoasUu  of  phosphoric  acid,  oxide  of  iron,  aad  wats 

Sp.  Gr.  25.     H,  =  40  — 4-5.  

OcCHTS  in  reniform  masses  of  a  slraw-yellow  color ;  lustre 
resinous  ;  fruclurc  uneven  ;  feels  greasy.  B  B,  in  the  open 
tube,  it  gives  off  water,  accompanied  by  fumes  which  redden 
turmeric  paper ;  alone  on  cbnreoa)  it  becomes  black  ;  and  al  a 
high  temperature  melts  into  a  globule,  which  is  powerfully 
magnetic.  Is  soluble  with  facility  in  borax,  and  with  salt  of 
phosphorus  forms  a  black  scoria. 

This  mineral  was  distinguished  by  Breilhaupt,  who  named  it 
in  allusion  to  its  straw-yetlow  coloc.     Its  locality  is  Labrador. 

SULPHATE  OF  TRON. 

Onen  Tlirtaf.    M»hinl*ite,  «ni4s»L      Eiwn-THrlol,  tV.     FVr  PiilpliM*,  II.     Htmi- 
Fii«»faTilr>«l,J.    irKdI-Piifiiutn  ViiniilSiJI,  K.    Vliriulnni  Muliils,  H. 

Composed,  by  the  analysis  of  Berzelius,  of  sulphuric  acid 

aS-8,prol«xideof  iron257,  wat«r45-4.     Formula^  FSH-6Aq. 

Sp.Gr.  184— 1-9.     H.  =  2-0. 

Primary  form  nn  Oblique  rhombic  prism.  M  on  M'  =  82° 
QO',  P  on  M  or  M'  99°  ZV(.  It  is  usually  modiRed  by  replaces 
ments  on  the  acute  and  obtuse  solid  an^es,  as  weH  as  on  the 
acute  and  obtuse  terminal  edges;  sometimes  also  on  the  late- 
ral edges.     (See  fig.  12,  p.  xi.  of  ihe  Ivtrotlactioti.) 

It  presents  various  shades  of  green,  sometimes  emerald* 
green ;  but  more  frequently,  owing  to  exjiosHre,  is  externally  of 
a  yellow  or  yelloivisli-brown  cotur.  It  occurs  in  ciyataJs,  also 
massive,  pulverulent,  and  in  stalaciiies;  cleavage  perfect  par- 
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allel  to  P,  less  so  to  M;  translucent;  lustre  vitreous;  taste 
extremely  astringent ;  fracture  conchoidal.  It  is  readily  solu- 
ble in  double  its  weight  of  water,  and  the  solution  turns  black 
on  the  addition  of  tincture  of  galls.  B  B,  on  charcoal  it  be- 
comes magnetic,  and  colors  glass  of  borax  green.  Exposed  to 
the  air,  it  soon  appears  covered  with  a  yellow  powder,  which  is 
the  persulphate  of  iron. 

It  occurs  in  the  Rammelsberg  mine  near  Goslar  in  the  Hartz, 
at  Schwartzenberg  in  Saxony,  and  at  Schemnitz  in  Hungary ; 
also  in  aluminous  shale,  at  Hurlet  near  Paisley  ;  and  in  New 
England,  where  it  forms  crusts  upon  the  surfaces  of  such  mica- 
slate  rocks  as  happen  to  abound  in  iron  pyrites. 

This  species  in  its  natural  state  is  rare ;  in  most  cases  it  is 
produced  by  the  decomposition  of  other  minerals,  particularly 
iron  pyrites,  when  it  is  freely  exposed  to  the  action  of  air  and 
moisture,  by  which  the  sulphur  is  changed  in  sulphuric  acid, 
the  iron  into  an  oxide,  and  a  combination  thus  takes  place  be- 
tween them  with  the  addition  of  water.  It  is  sometimes  found 
dissolved  in  the  waters  of  certain  mines.  This  natural  cop- 
peras is  used  in  dyeing,  in  making  ink,  Prussian  blue,  and 
sulphuric  acid. 

WHITE  COPPERAS.    COQUIMBITE. 

Bisulphated  Peroxide  of  Iron,  TTkomson.    ( OutUmet,  &c.,  i.  450.)  Vitriolam  hezafonnm,  D. 

The  results  of  three  analyses  of  this  mineral  are  as  follow  : 

Sulphuric  acid 43-55 43-55 41-3f>9 

Peroxide  of  iron 24-  II 25-21 26-789 

Alumina 0*93 0-78 1*050 

Limo 0-73 0-14 0-000 

Mngne«ia 0-32 0-21 0-300 

Silica 0-31 0-37 0-825 

Water 30-10 29-98 29-397 


100-04  n.  Rose.      100-24  II.  Rose.       99*680  J.  H.  Blake. 

Dr.  Thomson  has  deduced  the  atomic  composition  of  this 
mineral  from  the  first  analysis.  By  supposing  the  alumina, 
lime,  and  magnesia,  to  be  united  with  sulphuric  acid,  he  ob- 
tains very  nearly  two  atoms  of  sulphuric  acid  to  one  of  peroxide 
of  iron,  combined  with  five  atoms  water  of  crystallization. 

Formula :  FSl^+oAq.  But  Rammelsberg  has  described  this 
salt  as  a  ter  sulphate,  and  even  shown  by  the  method  of  deter- 
mining the  ratios  of  the  constituents  from  the  quantities  of 
oxygen  contained  in  them,  that  there  is  a  small  quantity  of  free 
sulphuric  acid  present  in  this  mineral.  In  the  analysis  by  Mr. 
Blake  there  is  a  deficiency  of  acid,  while  the  iron  and  water 
answer  more  nearly  the  demands  of  the  formula,  as  given  by 
Rammelsberg,  than  either  of  the  other  two. 
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,  also  of  V 


i  shades  of  brown,  yellow. 
his  in 


The  salt  i! 
frd,  and  » 

marsM  of  a  granular  Icxiure,  some  parts  of  which  a 
liipii.  The  crj-Btnls  are  in  regular  hexahedral  prisi 
nated  at  both  extremities  by  six-sided  pyramids.     The  facesof 

the  pyramids  e  c'  meet  each  other  at  an  angle 

/>^-r\       of  128°  S,  and  incline  upon  the  faces  M  M' 
/  fc    \  A,.   alanangleofll'J",    P  on  cor  c' 151°.     Cleav- 

■-..,/ V--^  "S^  imperfect  parallel  with  M.     The  crystals 

are  entirely  soluble  in  water,  and  if  the  eotu- 
lion  be  heated,  a  copious  precipitate  of  per- 
oxide of  iron  falls.  When  dissolved  in  water 
containing  muriatic  acid,  a  portion  of  silica 
remains  undissolved.  According  to  Prof.  G. 
Rose,  the  solution  aHer  long  standing  in  the 
air  yields  crystals  which  do  not  seem  to  have 
the  form  of  the  natural  aaU. 

It  would  seem  probable  that  this  is  a  dimorphous  salt,  as  the 
Bpecimena  obtained  by  Mr.  Blake,  who  has  carefully  explored 
the  region  in  which  it  ia  found,  present  regular  octahedral 
cryslala  of  considerable  size,  as  well  as  perfect  hexahedral 
prisms,  the  only  form  observed  by  Rose.  These  octahedrons 
are  obtained  more  beautiful  and  perfect  by  re-dissolving  the 
salt  in  pure  water  and  subsequent  crystallization.  It  was  one 
of  the  natural  octahedral  crystals  which  Mr.  Blake  analyzed. 
This  suit  is  found  in  great  abuudauce  in  the  extreme  souili- 
ern  part  of  Peru  —  the  we.stern  part  of  Bolivia,  near  Calamo, 
and  in  the  northern  part  of  Chili,  near  Copiapo,  farming  beds 
and  veins  in  feldspar  porphyry  or  trachyte  in  the  outer  and 
western  range  of  ibe  Andes.  About  five  leagues  east  of  the 
town  of  Copiapo  there  is  an  extensive  bed  live  or  six  yards  in 
depth,  and  in  Bolivia  it  occurs  in  extensive  veins  traversing 
feldspar  porphyry.  Near  Calama  it  constitutes  the  greater  part 
of  a  large  hill. 


SULPflATED  PEROXIDE  OP  IRON. 

This  salt  is  found  encrusting  the  preceding,  in  small  grains 
or  six-sided  tables,  and  accompanying  masses  of  a  dirty  yetlow- 
ish-green  matter  which  is  not  crystallized.  When  separated 
from  this,  its  analysis,  by  H.  Rose,  gave  the  following  results : 
sulphuric  acid  31-73,  peroxide  of  iron  2811,  lime  1-91,  mag- 
nesia 0-59,  water  3C'56,  sUica  1-43. 
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The  sulphuric  acid  amounts  to  6*33  atoms,  and  the  peroxide 
of  iron  to  5*63;  but  the  lime  and  magnesia  amount  together 
to  0*75  atom,  which  supposing  them  to  be  united  with  sulphu- 
ric acid,  leave  5*58  atoms  of  sulphuric  acid  to  combine  with 
5*62  atoms  peroxide  of  iron  —  numbers  so  nearly  equal  that  it 
is  evident  the  salt  is  a  neutral  sulphated  peroxide.    The  water 

amounts  to  nearly  6  atoms.  Formula:  FSl+6Aq.  The 
color  of  this  salt  is  yellow ;  it  is  translucent ;  and  possesses  a 
pearly  lustre.  It  is  mixed  with  a  good  deal  of  silicious  matter 
which  is  not  easily  separated.  Cleaves  readily  parallel  to  P  of 
the  tables. 


BOTRYOGENE. 

Native  Red  Iron  Vitriol  of  Fahlun,  Haidingtr»   Rother  EiMn-Viuiol,  iMmkari,  NaopltM, 
i^  MMtfl        BmdamL    Vitrtolam  bicolor,  D. 

Consists  of  sulphuric  acid  32'55,  peroxide  of  iron  23*86, 
protoxide  of  iron  10*71,  water  32*85. 

Formula,  by  Beudant,  FS12+3FSl+12Aq. 

Sp.  Gr.  2  039.     H.  =  2  25  —  2*5. 
Primary  form  an  Oblique  rhombic  prism  of  1 19°  66'  and  60*^  4'. 
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Occurs  in  small  crystals  which  are  usually  aggregated  in 
reniform  and  botryoidal  masses,  consisting  of  globules  with  a 
crystalline  surface ;  sometimes  like  a  bunch  of  grapes,  hence 
its  name,  from  ^azgvg.  Faces  of  y  and  M  striated  parallel  to 
the  axis,  and  less  perfectly  formed  than  the  inclined  planes ; 
cleavage  parallel  to  M.  Color  deep  hyacinth-red,  passing,  when 
massive,  into  ochre-yellow,  the  color  of  its  streak ;  translucent ; 
lustre  vitreous;  taste  slightly  astringent.  When  exposed  to  a 
moist  atmosphere  it  becomes  covered  with  a  dirty  yellow  pow* 
der,  but  remains  unchanged  when  dry.  B  B,  it  intumesces 
and  gives  off  water,  leaving  a  reddish-yellow  earth ;  with  salt 
of  phosphorus  yields  a  red  glass,  which  becomes  colorless  on 
cooling.     Boiling  water  dissolves  only  a  part  of  it.     It  occurs 
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in  Um  |Teat  copper  mine  of  Fahlun  in  Swedeo,  in  the  level 
called  MeUanrumsorl,  foroiing  a  coaling  on  gypsum  or  pyrites, 
along  with  Epsom  salt,  green  vitriol,  &.c.  —  AUtm's  ilamtal. 
The  Misr  of  llausmann  occurs  with,  and  is  nearly  related 
to  this  species.  As  no  analysis  is  given  of  it  tiy  Rammelsberg 
its  composition  is  not  accurately  known.  The  name  Misy 
was  first  given  by  Pliny  to  some  artiiicial  compound  obtained 
in  tbe  process  of  making  vitriol  in  the  Island  of  Cyprus. 


Wufikn,  W, 


ARSENIATE  OF  IRON. 


[ion  of  arsenic  acid,  protoxide  and  peroxide  of  iron, 
and  water,  mixed  wilh  phosphoric  acid  and  oxide  of  copper  in 
very  minuie  proportions. 


loO&T  BiiuliiB.       9»^(f  B*i 

The  Iwo  analyses  by  Berzelius  give  very  nearly  one  atom 

arsenic  acid,  one  atom  peroxide  of  iron,  and  three  and  a  half 

atoms  water,  so  that  the  mineral  appears  to  be  a  hydrous  snb- 

sesquiarseniate  of  iron.     Formula;  P'lAa+SiAq. 

Sp.  Gr.  2  9  — 30.     H.— 2-5. 

Various  shades  between  light-  and  bottle-green,  and  yellow- 
ish- and  brownish-green;  it  rarely  occurs  massive,  moslty 
crystallized  in  its  primary  form,  a  Cube,  either  perfect  or 
having  the  alternate  angles  replaced  by  one  or  by  three  planes, 
very  rarely  with  all  the  edges  and  angles  replaced.  The  small 
planes  6,  6,  on  ihe  largest  of  the  following  figures,  appear  at 
first  only  as  stris,  apparently  indicating  the  tetrahedron  as  the 
primary  form  ;  but  tlie  crystals  yield  to  cleavage  parallel  to  the 
planes  of  the  cube,  though  not  wilh  sufiicient  brilliancy  for  the 
use  of  the  reflective  goniometer.  The  cross  fracture  is  uneven 
or  imperfectly  conchoidal,  wilh  a  shining  vitreous  lustre.  It 
varies  from  transparent  lo  opake ;  sometimes  ochreous  exter- 
nally, from  partial  decomposition  ;  and  is  brittle,  Streak  pale 
olive-green.  B  B,  on  charcoal  it  emits  arsenical  vapors,  and 
fuses  into  a  grey  scoria  which  exhibits  metallic  brilliancy  and 
is  attractable  by  the  magnet.  With  (he  fluxes,  ader  the  disen- 
gagement of  arsenical  fumes,  it  forma  bottle-green  colored  glo- 
bules. On  exposure  to  heat  it  becomes  electric,  and  is  soluble 
in  concentrated  acid. 
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Fig.  1,  the  cube.  Fig.  2,  the  same,  of  which  the  alternate  tolid  aoflei 
are  replaced  by  triangular  planes.  Fig.  8,  in  which  they  are  replaced  by 
four  planes ;  these  are  sometimes  rounded,  and  appear  but  a*  one  plane. 
Fig.  4,  the  cube,  of  which  both  the  edges  and  angles  are  replaced. 


(on(or( 98°  40' 

b  on  bf 176    80 

b  (upper^  on  6' 86    80 

the  otner  planes  are  dull,  or  some- 
what convex. 


Its  principal  localities  are  the  mines  of  Huel  Gorland,  Huel 
Unity,  and  Carharack  in  Cornwall,  where  it  occurs  associated 
with  various  ores  of  copper.  On  the  continent  it  has  been 
found  at  St.  Leonard  in  France,  and  at  Schneeberg  and 
Schwartzenberg  in  Saxony,  but  it  is  a  rare  mineral  out  of 
England. 

DIARSENIATE   OF    IRON. 

Dr.  TlMuoii.    {OwUmUf  ice,,  L  456.) 

This  mineral  is  composed,  by  the  analysis  of  Kersten,  of 
arsenic  acid  30*25,  peroxide  of  iron  40*45,  water  and  a  trace 
of  sulphuric  acid  28*50.  The  numbers  correspond  with  one 
atom  arsenic  acid,  two  atoms  peroxide  of  iron,  and  six  atoms 
water.  It  is  therefore  a  hydrous  arseniate  of  iron,  as  thus  ex- 
pressed by  the  formula — F^As+OAq. 

It  occurs  in  yellowish-grey  kidney-shaped  pieces,  soA,  ap- 
proaching to  friable,  with  a  coarse  earthy,  fracture,  and  adher- 
ing strongly  to  the  tongue.  Without  lustre,  and  rough  to  the 
feel.  It  was  first  noticed  by  Freiesleben,  in  the  neighborhood 
of  Freiberg,  but  it  does  not  appear  to  have  been  observed 
under  any  crystalline  form. 


ARSENIATE  OF  IRON. 

This  mineral  has  been  analyzed  by  Berzelius  and  Boussin- 
gault,  giving  the  following  results  : 
32 


Dividing  the  mean  numbers  which  these  tno  analyses  give, 
by  the  atomic  weighta,  we  obtain  one  atom  arsenic  acid,  one 
atom  peroxide  of  iron,  and  two  atoms  water.  But  one  third  of 
the  iron  is  supposed  to  be  in  the  stale  of  protoxide,  whence  Dr. 
Thomson  has  given  this  formula;  FAB+2FAs-HiAq. 

It  occurs  massive;  usually  in  small  porous  masses,  preaent- 
ing  imperfect  crystallizations,  among  which  Berzelius  observed 
Right  square  prisms  terminated  by  four-sided  pyramids.  Color 
pale;  sireak  while.  Heated  in  a  glass  tube  ii  gives  out  water 
with  the  evolution  of  arsenious  acid.  B  B,  it  becomes  yel- 
low, but  without  changing  its  form. 

This  mineral  occurs  at  Antonio  Pareiza,  Villa  Rica,  in 
Brazil,  and  at  Loaysa,  near  Marmato,  in  Popayau. 


OXALATE  OF  IRON. 

rOulitt,  C«f.    OhMo  dc  Per.    HanbaMiW,  A^rn-o.    N 

Corabination  of  oxalic  acid,  protoxide  of  ir 

on,  and  water. 

Oi.Un.eid W-H 45'40 

Fn>uiid>Drif<>D....33-ee h-m 

Since  the  oxygen  of  the  oxalic  acid,  of  ihe  protoxide  of  iron, 
and  of  the  water,  is  as  3:1  :  1,  5,  humboldite  is  a  neutral 
oxalate  of  the  protoxide  of  iron,  with  one  and  a  half  atom  of 
water.  It  thus  ditTcrs  from  the  artilicial  combination  by  con- 
taining one  hair  atom  less  of  water."  Formula;  FO+I^Aq. 
or,  as  stated  by  Rammebbcrg,  2FeC3H.  Rivero's  number 
gave  very  nearly  one  atom  acid  to  one  atom  base,  but  it  ap- 
pears that  he  overlooked  the  water. 

Sp.  Gr.  213  (Leonhard).  13  (Beudanl).     H.  about  20. 

It  occurs  in  small  Hattish  masses  of  a  bright  yellow  color, 
and  crystalline,  but  the  crystals  are  not  determinable  ;  opakr, 
devoid  of  lustre,  and  having  an  uneven  earihy  fracture.  It 
■cquirea  resinous  electricity  by  friction  ;  it  decomposes  easily 
on  live  coal,  giving  out  a  vegetable  odor,  the  residue  passing 
by  degrees  from  yellow  to  black,  and  finally  to  red.     It  is  in- 


FESOUS  HINEBALS.  3TS 

soluble  iQ  boilingr  water  and  Blcohol,  but  disaolTes  without 
effervescence  in  nitric  acid,  ioiparting  to  it  a  yellowi^  tint. 

It  is  found  at  Kdoaeruk,  Dear  Bilin  in  Bohemia,  imbedded 
in  moor-coal  or  friable  lignite,  and  ia  supposed  bj  its  analyst 
to  result  from  the  decomposition  of  sncciuent  plants. 

Dr.  Tbomson,  from  an  examination  of  this  mineral,  has  been 
led  to  question  whether  oxalic  acid  is  really  contsined  in  it, 
but  Rammelsberg's  result  renders  it  probable  that  he  did  not 
receive  a  genuine  specimen  of  the  substance. 

TUNGSTATE  OF  IRON. 

Wol&UB,W.    BcbHllnF<inilo«,H.Bt.    FifniitieWairrui,J.     Fiinutie  BebMlina 

On,  IL    Wdduiln  nclu(alH,  D. 

Combination  of  the  oxides  of  tungsten,  iron,  and  manganeae. 


We  obtain  from  the  two  analyses  bj  Berzelius,  numbers 
which  approach  very  nearly  to  three  atoms  tungstate  of  iron, 
and  one  atom  tungstate  of  manganese,  or  SFl'n+Mnt'n. 
Sp.  Gr.  711  —  7-33.    H.  =  50  —  5-5. 

Color  brownish-black ;  is  found  both  mas- 
sive and  crystallized  in  rectangular  prisms. 
Structure  lamellar  ;  cleavage  perfect  parallel 
to  a  plane  which  bevels  the  lateral  edge  b^ 
tween  r  and  r ;  streak  dark  reddish-brown  ; 
lustre  brilliant,  ofien  metallic ;  opake;  and  ia 
brittle;  —  ton  t  over  the  apex,  125°  30';  r 
on  r  over  M,  101°  5'.  B  B,  it  decrepitates, 
and  fuses  under  a  strong  heat  into  a  black  and 
somewhat  acoriaceous  globule ;  it  ia  readily  soluble  in  borax, 
and  does  not  act  on  the  magnet 

Wolfram  is  peculiar  to  primitive  rocks;  and  is  a  common 
associate  of  tin  ore,  particularly  in  the  mines  of  Saxony,  Bohe- 
mia,  and  Cornwall.  In  the  former  countries  it  is  found  in 
large  well-delined  crystals;  in  the  latter  in  such  abundance  as 
frequently  to  impede  the  working  of  the  tin  ore.  At  Wheal 
Maudlin  in  Cornwall  it  has  occurred  in  psendomorphoua  crys- 
tals, assuming  the  precise  form  of  tungsten.  Greenland,  Sib^ 
ria,  Limoges  in  France,  and  the  island  of  Rons  in  the  Hebrides, 
«re  other  localities  of  this  species. 

In  the  United  States,  this  mineral  is  fonnd  in  conaidertble 
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quantity  at  Lanes  mine,  Monroe,  Conn.,  in  an  extensile  bed  of 
quartz,  accompanied  by  tungsten,  blende,  galena,  and  native 
bismuth.  It  occurs  under  similar  circumstances  in  quartz  at 
Trumbull  in  the  same  Slate.  In  Maine,  at  Bluehill,  with  sul- 
phuret  of  mulybdena,  and  at  Jackson,  N.  H.,  accompanying  the 
veins  of  oxide  of  tin,  discovered  by  Dr.  Jackson,  This  mine- 
ral is  frequently  pseudomorpbic,  or  lakes  the  form  of  other 
substances,  as  of  carbonate  of  lime,  felspar,  and  (ungstate  of 
lime.  (See  the  table  of  pseudomorphous  bodies,  p.  Ixxxii. 
of  the  IntrodaUion.) 

BUTILE. 

PriiiDatif<>-FTn»id><l  TiUuiinm-Oro,  J,  PoiiWnani  Tiluiuiii  On,  M.  Rulil,  W. 
TiUBO  Olf  J*.  H.  Rulilg  Be.  Rod  Olido  ofTiUoiotii.  CiMMtoM,  TilmflRnUie.BU 
TlUnic  IcM,  Tttmnm.    BdIiJiU  qusdialiu,  D. 

This  species  consists  of  titanic  acid  united  with  various  pro- 
portions of  oiide  ofiron.     Formula:  Tt.» 

Sp.  Gr.  4-24  —  44.     H.  —  CO  —  6  5. 

Usual  color  reddJsh-brown,  in  tvbich  case  it  is  opake  ;  also 
in  prismatic  crvstals  terminated  by  pyramids,  of  a  blood-red 
color,  and  then  translucent  or  transparent.  It  occurs  in  four- 
or  eight-sided  prisms,  either  single  or  geniculated,  and  com- 
monly striated  longitudinally;  also  in  minute  reticulated  crys- 
tals. The  structure  is  lamellar.  The  primary  form  is  a  Right 
square  prism  ;  cleavage  perfect  parallel  to  M,  interrupted  paral- 
lel tod;  the  fragments  possess  metallic  adamantine  lustre; 
cross  fracture  imperfectly  conchoidal  or  uneven;  streak  terj 
pale  brown  ;  brittle  ;  acqtiires  resinona  electricity  by  friction. 
B  B,  it  is  infusible  per  se,  but  with  boras  it  forms  a  transpareul 
reddish-yellow  glass,  which,  when  long  in  the  reducing  flame, 
a  an  amethystine  color. 

lilted  erjUtl. 
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P  on  M  or  M'   ....    90<»  00' 

M  on  M'  ......  .    90    00 

—  on  (i  or  M'  on  d'    .  135     6 

M  on  e  or  e' 161    40 

M  on  c  or  M  on  e'  .  .  122    46 
a  on  a' 123    15 


a  or  a' one'    16l<'4y 

a  on  d  or  a'  on  d' 132   SO 

d  on  e 153   88 

M  on  M"  or  M'  on  M"  (mtcle)  134   61 
a  on  a  over  •iimmit  ....  114°  SO'  > 
c  on  c  over  funimit    ....  123°  08  >  * 

Rutile  is  most  frequently  met  with  in  lengthened  prismatic 
crystals  ^imbedded  in  quartz,  as  at  Crianlarich  in  Perthshire, 
Rosenau  in  Hungary,  Karingbricka  in  Sweden,  Arendal,  St.  . 
Gothard,  and  in  Brazil.  When  the  quartz  is  limpid,  and  is 
cut  and  polished  to  show  the  rutile,  its  slender  needle-shaped, 
or  hair-like  crystals,  appear  of  a  blood-red  hue  by  transmitted 
light.  The  reticulated  variety  occurs  at  St.  Gothard,  disposed 
iu  red,  translucent  flat  prisms,  on  crystals  of  fer-oligiste.  At 
St.  Yrieix  in  France,  Horcaejulo  in  Spain,  and  in  Castile,  it 
forms  remarkable  geniculated  twin  crystals,  which  are  often 
of  large  size. 

Nigrin,t  W.  Titaneoxyde  ferriffere,  H.  Titan  nigrin,  Bt 
Oxide  of  titanium  containing  about  14  per  cent,  of  iron.  Of 
a  brownish-black  color,  and  generally  in  loose,  angular,  or 
rounded  masses;  structure  lamellar;  cross  fracture  flat  and 
imperfectly  conchoidal ;  lustre  shining ;  streak  pale-brown,  and 
in  most  of  its  characters  precisely  similar  to  rutile.  It  is  found 
in  alluvium  in  Ceylon  with  iron  sand,  hyacinth,  d&c. ;  and  at 
Ohiapian  in  Transylvania  with  gold,  almandine,  and  rutile. 

In  the  United  States,  the  most  delicately  acicular,  or  hair- 
shaped  crystallizations,  have  been  found  in  loose  masses  of 
quartz,  in  the  vicinity  of  Hanover,  N.  H.  A  specimen  in  the 
cabinet  of  Dartmouth  College,  will  vie  in  beauty  with  any 
brought  from  Brazil.  According  to  Dr.  Jackson,  it  occurs 
massive,  and  forms  considerable  veins  in  the  gneiss  rocks  of  the 
Souhegan  River,  and  Merrimack  Mountain,  N.  H. ;  also  crys- 
tallized, and  sometimes  in  macled  forms,  in  mica-slate,  at  Cor- 
nish, N.  H.  Very  flne  single  crystals,  with  highly  polished 
planes,  occur  in  the  chlorite  slate  of  Windsor,  Mass.,  and  im- 
beddeH  in  the  felspar  which  occupies  the  seams  of  the  slate. 
Prof.  Hitchcock  has  also  found  in  the  gneiss  at  Barre,  large 
and  perfectly  formed  prisms  along  with  crystallized  mica  and 
sulphuret  of  iron.     Large  compound  crystals,  of  a  dark  color, 

*  The  meaflurementi  of  the«e  anj^le*  were  incorrectly  i^Teii  in  the  former  editione  of 
thMtreati4e.  Tho  firvt  (a  on  of  over  summit  =9ty ),  was  mo  ohviouii  thnt  wc  are  mirprli^ 
to  find  it  copied  intu  other  worki  unotnerved.  Mr.  Brook  and  Prof.  Miller^  havereferrod 
to  them,  19  onij  or  two  niiiitHkeH  made  hj  the  author^  probably  in  trantcribinf  ;  and  tht 
lajit  namod  tentiemnn,  has  now  civen  the  valuei  ofthcte  angles,  in  an  article  on  tht 
forma  of  ruiile,  in  the  Lund,  and  Ediob.  Phil.  Mag.,  zvii.  968L  llr.Tesohemacher  at  my 
requeat,  had  prt'vioa^ly  obLiined  the  values  of  a  «,  at  above  itated.  but  the  planet  c. 
c,  were  notnufflripnily  perfect  for  moaiurement.  1  have  th«refbre  aoded,  as  nbove,  Proi; 
Miller'i  determination  of  their  valuei.  Hit  oba«rv«d  valoM  of  •  «.  aJmoat  exitctly  coin- 
cided with  Mr.  Teichemacher*s.    [Am.  Ed.1  f  Fiom  Ita  blacic  color. 
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are  found  ai  Miinroe  and  Huntington,  Ct.  The  while  limestone 
of  Essex  and  Warrec  counties,  N.  Y.,  as  at  Amity  and  War- 
wick, and  of  Kingsbridge,  New  York  counly,  according  to 
Drs.  Beck  and  Horton,  furnishes  several  forms  of  crystallized 
rutile ;  olien  in  acicular  four-sided  semi- transparent  prisms,  of 
a  dark  blood-red  color  —  these  prisms  being  united  at  their 
bases,  so  us  to  form  the  ginicule-ternaire  of  Haiiy. 

It  occurs  at  Edeuville  and  Amity,  N,  Y.,  and  is  associated 
with  purgBsile  at  the  former  pince,  and  with  spinel,  mica,  Slc. 
at  the  latter,  tt  is  contained  also  in  the  same  limestone  lock 
at  Newton  and  Sparta,  N.  J-,  and  accompanied  by  the  various 
interesting  minerals  of  this  region.  The  white  and  grey 
quartz,  which  abounds  in  the  vicinity  of  Georgetown,  D.  C, 
has  lately  added  many  beautiful  crystals  to  the  cabinets  of 
American  mineralogists,  and  the  specimens  are  no  leas  re- 
markable for  their  perfection,  than  for  the  magnitude  of  their 
crystals,  many  of  Ihem  having  their  terminal  planes  complete, 
and  measuring  three  inches  in  length.  Crystals  of  equal  di- 
mensions, with  highly  lustrous  planes,  have  been  found  at 
Sadsbury,  Lancaster  and  Chester  counties,  Penn..  about  40 
miles  west  of  Philadelphia,  According  to  J.  A.  Clay,  the 
finest  geniculated  crystals  are  found  loose  in  the  soil,  and 
theM  sometimes  measure  five  inches  in  length. 

TITANEATE  OF  IRON. 


Compound  of  titanic  acid  and  oxide  of  iron. 

TIlMlr  .cW SJ-ISr,..'. SO^IS! AVO 

Proloiriilo  »f  >HK1    ....3B-7B0 «-eS    Ptr>nid«....5M 

riauilidaaf[iiui|lll>ua.l» IMM...aB<mil...-   S'S 

e9-149ColgDhaun.*     loO'iM  U.Rou.         tW-7  Bsrthur. 

Sp.  Gr.  4-5—5.     H.  =  S— 5-5. 

It  occurs  in  small  black  granular  masses,  which  slightly  aSect 
the  magnetic  needle,  and  were  first  noticed  in  the  bed  of  a  rivulet 
near  Menaccan,  in  Cornwall ;  and  near  the  rise  of  the  stream 
Isert  inthe  Riesengebirge  of  Silesia.  Also  from  Botany  Bay, 
in  New  South  Wales,  and  on  the  shores  of  Si  eel  es  in  Brittany. 

These  ferro-iiianiferous  minerals  vary  considerably  in  their 
proportions  of  titanic  acid  and  iron,  and  probably  include 
more  than  one  species.  Regarding  the  mineral  a  compound 
of  one  atom  titanic  acid,  and  one  atom  protoxide  of  iron,  the 
firat  analysis  gives  an  excess  of  acid,  and  the  second  a  de- 
ficiency. The  third  comes  very  near  to  a  subsesquitilanite  of 
But  we  shall  omit  the  formula. 
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The  Hystatite,  or  hysiatisehes  eisenerz  of  Breithaapt,  should 
probably  come  und^r  this  head,  though  in  crystalline  form  it 
approaches  nearer  to  Ilmenite.  According  to  Von  Kobell,  it 
consists  of  titanic  acid  43*24,  protoxide  of  iron  27*91,  peroxide 
of  iron  2d'G6.  Von  Kobell's  Basanomdany  and  Breithaupt's 
trappisches  eisenerz^  seem  to  follow  in  the  same  class.  The 
latter  occurs  in  cubes  and  octahedrons. 


BROOKITE/ 

Pritmatie  Titaniam  Ore,  Hniinger.     Brookite,  Ltvy,     (Jhm,  </  PAa/., 

iz.  140.)    Jurioite  of  tniret. 

Contains  titanic  acid,  with  some  traces  of  iron  and  manga- 
nese, but  it  has  not  been  analyzed. 

H.  =  5*5  —  6  0.      • 

Primary  form  a  right  rhombic  prism  of  100®  and  80'.  The 
measurements  are,  c  on  e  101°  37',  c  on  c'  (opposite  side)  135® 
46',  m  on  m  over  h  140®. 

In  crystals  of  a  hair-brown  color,  passing 
into  deep  orange-yellow,  more  or  less  trans- 
lucent ;  streak  yellowish-white  ;  lustre  bril- 
liant, metallic-adamantine.  Insoluble  and 
indccomposible  in  boiling  muriatic  acid, 
even  when  reduced  to  powder.  Alone  on 
charcoal  it  is  infusible,  but  it  is  entirely 
soluble  and  forms  a  brownish-yellow  glass 
with  salt  of  phosphorus. 

This  species  occurs  in  extremely  beautifol 
crystals  with  anatase  and  Crichtonite  at 
Bourg  d'Oisans  in  Dauphin^,  and  was  first  noticed  by  M.  Soret 
It  occurs  also  on  the  Tete-noire  in  Savoy,  and  in  large  distinct 
crystals,  sometimes  half  an  inch  in  diameter,  at  Tremadoc  in 
Wales.  It  is,  however,  a  rare  mineral,  and  the  locality  is  sup- 
posed to  be  exhausted.  According  to  Joseph  A.  Clay,  a  single, 
but  very  perfect  crystal,  not  distinguishable  from  Brookite,  has 
been  iound  at  Phenixville,  on  the  Reading  rail-road,  Penn., 
associated  with  pearl  spar. 

CRICHTONITE.  t 

Fer  Ozjrdul6  Titan^,  H.    Crichtonite,  foitnuni.    Fidonu  aerotomiu,  D. 

Sp.  Gr.  4*0.     H.  =  4-5. 
It  occurs  in  small  crystals  in  the  form  of  acute  rhomboids, 
having  the  summits  replaced,  and  being  otherwise  variously 
modified  by  secondary  planes;  the  only  cleavage  is  at  right 


*  In  honor  of  B.  J.  Brooke,  Eiq.,  well  known  for  hit  Ttluable  coDtributiooi  both  to 
Mineralogy  and  CrjataUographj.  f  1°  bonor  of  Dr.  Crichtoo. 
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the  axis  of  tlie  rhomboid,  f.  e.  parallel  to  Ihe  plane  a. 

lish-bUck,  opnke,  and  or  a  briiliii^t  metallic  lustre; 

fraclure  cnnchuidal  and  shining;  streak  deep  black. 

|ible  B  R,   but  with   salt  of  phosphorus  afTords  a  glass 

ber.nnies  red  on  cooling.     Ii  doeit  not  affect  the  magnet. 

is  classed  by  Dc^tzelius  with  menaccauile. 


9t    12 

S3    20 


mpanying  anntflse,  and  on  rock  crystal,  at  St. 
Ktophe,  near  Ui.<^ans,  in  Dauphine.     It  has  not  been  anal- 
is  supposed  to  contain  titanic  ac  d  and  iron.     By 
included  with  the  next  species.      At  Amity  and 
,  Orange  county,  N.  Y.,  a  mineral  supposed  to  be 


Bhtoniie,  but  which  has  not  been  analyzed,  <: 
pig  crystals  imbedded  in  serpentine  and  whi 
ied  by  Brucile,  epinel  and  rutile.  Tl 
inaled  ni.isscs,  found  at  Washington,  C. 
L)  this  epeciejj,  and  now  described  as  [ 
rof,  Shepard,  under  tlie  name  of  Washinglo 
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slightly  affects  the  magnet.     B  B,  on  charcoal  it  is  infusible, 
but  with  fluxes  comports  itself  like  oxide  of  iron. 


1. 


Pon  P) 

over  n  3    ' 

P  on  n    .  .  158  00 


86^59' 


This  species  occurs  imbedded  in  serpentine,  and  associated 
with  apatite  and  sparry  iron,  at  Inglisberg  near  Hoff,  in  the 
Gastein  Valley,  Saltzburg.  It  is  also  met  with  massive  and 
compact  at  Eggersund  in  Norway,  and  imperfectly  crystal- 
lized at  Ilmensee  and  Ekatherineburg  in  Siberia.  It  was  first 
described  by  Prof.  G.  Rose. 

Washingtonite,  Shepard.  The  earliest  notice  we  ha?e 
of  the  mineral  now  known  by  this  name,  is  in  SheparcPs 
Mineralogy,  vol.  i.  p.  150,  where  it  is  described  under  the 
species  Crichtonite.  The  discovery  of  other  localities  of  the 
mineral  having  since  afforded  some  better  defined  crystals 
which  are  plainly  distinct  from  those  of  Crichtonite,  Prof» 
Shepard  has  supposed  them  to  belong  to  a  new  species. 
But  they  seem  to  agree  very  nearly  with  Ilmenite  or  Axo- 
tomous  iron,  and  they  have  therefore  been  here  introduced 
as  a  variety  of  that  mineral,  appearing  under  a  different 
secondary  modification.  Fig.  2  has  been  copied  from  an 
article  by  Prof.  Shepard  in  the  Am,  Jour,  of  Science,  vol. 
xlviii,  p.  364.  The  faces  are  not  sufficiently  perfect  for 
measurement  with  the  reflecting  goniometer,  but  planes  P  P, 
which  had  been  varnished,  afforded  an  approximate  angle  of 
86°.  The  replacing  planes  are  the  most  brilliant,  and  they 
sometimes  convert  the  crystals  into  regular  hexahedral  tables. 
Cleavage  very  perfect  parallel  with  P,  affording  planes  more 
brilliant  than  the  natural  ones.  Fracture  uneven;  lustre  im- 
perfectly metallic ;  color  iron-black  or  greyish-black ;  slightly 
magnetic.  According  to  Prof  Shepard,  in  specific  gravity 
and  hardness,  this  mineral  rather  exceeds  axotomous  iron; 
but  in  isomorphous  minerals,  in  which  the  constituents  re- 
place each  other  in  various  proportions,  we  may  well  conceive 
that  these  characters  are  liable  to  vary,  no  less  than  the  blow- 
pipe characters.* 

This  variety  occurs  at  Washington,  Litchfield,  and  South 
Britain,  Conn.,  at  Westerby,  R.  1.,  and,  according  to  Prof. 
Shepard,  at  Goshen,  Mass. 


*  For  Uie  ehmnical  compotiUoo  of  Waahioftooito,  m«  Uie  Appendix  to  this  toIoiim. 
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MOHSITE.' 
Mvhtiu,  Lot.    (MiLJVig.,icaMrui,li.98fi.)    Uaclembla  Ins  On,  St^rA 

Scratches  glass  easily. 

Ptimary  Torm  a  Rhomboid  of  73°  45'.  Occurs  in  twin  crys- 
tals, flattened  in  a  direction  perpendicular  to  the  axis,  present- 
ing the  aspect  of  small  flat  tables,  nearly  circular,  with  alter- 
nale  re-entering  and  salient  angles  on  their  edges,  Clearage 
not  observahle;  color  iron-black ;  opnkc ;  with  a  perfect  me- 
tallic lustre;  brillle;  does  not  act  on  the  magnet. 

This  species  was  noticed  by  I^evy  on  a  specimen  which 
was  understood  to  be  from  Dauphiue.  It  has  not  been  anal- 
yzed, but  it  seeros  to  stand  in  very  near  relation  to  Crichtouite. 

COLUMBITE,t 

Colamb\li,  niarJim.    Tniililil.  £->mni.    Tanlnln  Uiidi  Frno-manpnMKrs.H.   Tw- 

Combinalion  of  columbic  acid  with  the  protoxides  of  iron 
and  manganese. 


K^'l^                     B^^-                      ^'"•l-- 

SSSi- 

puii 

».  M 7-lS ^ 

.. 

wTBiTOliui.          I00-S9  OtntSra.           BMI H 

mS:^  :■":::: 

»i  Borkonkj.  9e-0  VogsL        I(XH)  WoIImUd.  1CK»-TS  TbooHO. 

The  first  specimen  from  Kimito  analyzed  by  Berzelius,  the 
third  from  Tamela  by  Nordenakibld,  and  the  sixth  from  Con- 
necticut by  Wollaston,  give  almost  exactly  one  atom  of  colum- 
bic acid  to  one  of  the  bases  —  protoxides  of  iron  and  man- 
ganese. It  is  evident  that  the  iron  is  substituted  for  the 
manganese  partly  in  the  third  specimen,  and  wholly  in  the 
sixth.  In  the  first  analysis  the  atoms  of  CI  are  3  27,  off  1-60, 
of  Mn  1  04.  In  the  sixth,  CI  3  51 ,  F  3-33  —  with  this,  includ- 
ing the  manganese  with  the  iron,  the  third  very  nearly  agrees. 
Whence  we  obtain  the  formula,  FCl+MnCI,  or  simply  FCI. 
Sp.  Gr.  6-3—68.     H.iz:60. 

f  Columbltfl,  from  ill  liitvln^  bevn  firil  di4cavBr*d  in  Anarlcv;  w1i«acB  CDlnmbltUfli 
tlM  dulfuUofl  ofUiD  pan  raetflj, »  namod  bj  UntcbBlL. 
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Color  peyish  or  brownish-black;  it  occurs  in  single  crj^ 
tals,  and  in  small  crystalline  masses;  the  crystals  are  mostly 
iocomidete,  but  possess  the  general  form  of  qnsdrangular 
prisms,  striated  longitudinally,  shining  externally  and  *ari- 
oaaly  modified.  The  primary  form  ■>  determined  hy  Brooke 
is  a  Right  rectangular  prism.  Cleavage  parallel  to  M  and  T, 
rather  distinct;  streak  brown ish-hlack.  It  is  opike,  scratches 
riasB,  and  gires  sparks  with  the  steel.  Alone  B  B,  none  of 
ue  Taiieties  of  tantalite  suffer  any  change;  with  borax,  how- 
ever, those  of  Kimilo  and  Finbo,  which  contain  large  propor- 
tions of  columbium,  dissolve  slowly  but  perfectly,  communi- 
cating to  it  a  faint  green  txAor ;  thoee,  on  the  contrary,  which 
contain  less  columbium,  fuse  readily  into  a  black  or  extremely 
dark-green  and  almost  c^ake  sIbsb.  Id  heated  sulphnric  acid 
it  is  partly  solnble,  hnt  it  is  wEoUy  decomposed  by  fusion  witb 
suIpbMe  of  potash. 


P  on  H  or  T »0»  OC-BnMke. 

M  OQ  T 90    00  " 

P  OD  at  or  si'  .  .  .  IM    80  ■• 

1 IBO    00  " 

ToBifl 1M30  - 

da 114    80  " 

■ 1 150    00 

P  on  b 160    U  —Dans, 


The  most  crystalline  foreign  vaiieties  of  this  species  bare 
occurred  at  Bodenmais  in  Bavaria,  associated  with  heryl  and 
atanite.    It  is  obtained  in  granite  at  Kimito  in  Finlaod,  il 
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Finbo  near    Fahlun    wUii  topaz,    and   at   RabcDsteia  near 
Zwiese]  in  Bohemia. 

In  the  United  Slates  this  mineral  occurs  at  Haddam  and 
Middletown.  Conn.,  accompanying  the  chrysoberyl,  &c.,  at  the 
former  place,  and  imbedded  in  felspar  M-ith  uranite  and  rutile, 
at  the  latter.  The  crystals  preaeut  very  regular  and  highly 
finished  planes,  and  though  usually  small,  have  sometimea 
been  met  with  several  inches  in  length,  and  in  one  instance,  of 
fourteen  pounds  in  weight.  Prof.  Johnston,  of  the  Wealeyan 
University,  possesses  one  oftheae  gigantic  crystals,  and  has  pub- 
lished a  description  of  it  in  the  Amer.  Jonr.  of  Science ,  xxs.  p. 
387.  Fig.  3  18  given  on  the  authority  of  Dr.  Torrey,  and  fig.  4, 
has  been  copied  from  a  paper  by  J.  D.  Dana*.  At  Chesterfield, 
Mass.,  very  distinct  crystals  have  been  found  in  granite  with 
beryl  and  tourmaline.  According  to  Shepard,  large  and  per- 
fect crystals  were  formerly  found  at  Ackworth,  N.  H.,  but  the 
locality  appears  to  be  exhausted, 
ered  near  New  London,  Conn., 
the  British  Museum,  originally  e 
subsequently  by  Wollaston,  came 
sent  by  Gov.  Winthrop  to  Sir  Hans  S 

Torrellite  of  Dr.  Thomson.  In  the  fourth  volume  of  the 
Records  of  General  Science,  Dr.  Thomson  has  given  the 
description  and  analysis  of  a  mineral  sent  to  hlra  by  Dr.  Tor- 
rey as  Columbite,  and  which  he  has  named  Torrellite,  as 
a  new  species,  in  honor  of  that  gentleman.  It  came  frcnn 
Middletown,  the  well  known  locality  of  Columbile.  In  hard- 
ness and  specfic  gravity,  it  is  much  inferior  to  the  Bohemian 
Columbite,  but  is  similar  in  il.t  characters  B  B.  From  the 
measurement  of  an  imperfect  crystal.  Dr.  Thomson  deter- 
mined the  primary  form  to  be  a  Right  oblique  prism,  thua 
differing  from  Columbile,  the  primary  form  of  which  is  a 
Right  rectangular  prism.  M  on  T  (mean  of  several  trials) 
S4°  20',  (see  fig.  11,  p.  Jtxix.  of  the  Introduction  to  this 
vol.)  T  on  a  plane  replacing  the  acute  lateral  edge  G,  152°, 
M  on  the  same  plane  110^  SO-.  The  opposite  acute  solid 
angle  B,  is  replaced  by  a  triangular  plane  inclining  on  the  ad- 
jacent edge,  at  an  angle  of  about  143°  45'.  Proportions  be- 
tween the  length  and  breadth  of  the  crystal,  apparently  the 
aame  as  in  columbite.  Color  black,  or  much  darker  than 
columbite ;  surface  irridescent,  with  a  play  of  blue  and  greea 
colors;    lustre   imperfectly  metallic,  almost  resinous,  being 


9  first  discov- 
ind  the  specimen  now  in 
amined  by  Hatchelt,  and 
'-  from  this  place,  and  was 
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▼ery  similar  to  that  of  cherry  coal.  Stmctare  foliated  paral- 
lel with  M.  Cross  fracture  granular.  Opake.  Its  analysis 
afforded  these  products : 

CoIqbiUc  add .73^ 

Protoxide  of  iroo. 15^ 

Protoxide  of  oMiunuMM.  8^ 
WftUr CK35 

These  numbers  correspond  with  two  atoms  dicolumbate  of 
iron,  and  one  atom  dicolumbate  of  manganese.     Formula, 

as  given  by  Dr.  Thomson:  2F^Cl+Mn^CL 

CHROMATED  IRON. 

SMorito ChnmiiAre, N.  EiaonehroBuL.  PrinMticChrooMOio.J.  Oetihodral ChroMt 
Ore,  M.    Chromeiieiiitein,  W.    Fer  CliromftU,  U.  Bt.    BMlenM  Chronieu,  D. 

Combination  of  oxide  of  chromium  with  peroxide  of  iron  and 
alumina. 

Siberia.  Bare  Hilli,  Md.  Cheiter,  Penn. 

Oxide  of  chromiam... 53-0 Sit95 51*30 

Peroxide  of  iroo 34-0 SIMM 35.14 

Alamina IIH) 1S49 9<nt 

SUica Sta 3K)0* 9-90 

^^■■■^M*  ^m^^m^m  oMi^H^^w 

lOOH)  Laogier.  97*50  Tbomton.  99^  Sejbert. 

Bare  HiUe,  Md.  Bare  Hilli,  Md. 

Oxide  of  chromiam. . .  .51*6 31^51 

Peroxide  of  iron 35H) 36-00 

Alumina lOK) 13-00 

Silica 3-0 10H» 

9»6  Berthier.  99-11  Seybeit. 

Vauquelin,  who  first  discovered  chrome  in  this  mineral,  con- 
sidered it  a  combination  of  chromic  acid  with  oxide  of  iron, 
but  Laugier  has  shown  that  the  chromic  acid  was  formed  in 
the  process  by  igniting  the  mineral  with  potash.  Dr.  Thom- 
son supposes  the  silica  shown  in  these  analyses,  to  have  been 
mechanically  mixed  with  the  specimens,  in  consequence  of  suf- 
ficient care  not  having  been  used  in  selecting  pure  crystals.  His 
analysis  was  obtained  from  perfect  octahedral  crystals,  and  it 
gave  only  a  trace  of  silica,  approaching  very  nearly  to  two  atoms 
oxide  of  chrome,  one  atom  peroxide  of  iron,  and  one  atom  alumi- 
na. As  the  oxide  of  chrome  is  supposed  to  act  the  part  of  an  acid, 

the  formula  is  thus  stated :  FCh+AlCh.  If  we  suppose  with 
Rammelsberg  and  others,  that  this  mineral  in  its  purest  state 

is  only  oxide  of  chrome  and  protoxide  of  iron,  or  FCh,  it  cor- 
responds with  pleisto-magnetic  iron  ore,  the  form  of  which  it 
assumes,  the  peroxide  of  iron  being  replaced  by  oxide  of 
chromium. 

•  WUtoBttttr. 
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Sp.  Gr.  4-3  — 4-6.  H.  =  5-5. 
Occurs  massive,  dissetnmBteii  in  graing,  and  crystallized  in 
the  Regular  oclahedron,  which  ia  its  primary  form;  cleavage 
parallel  to  all  the  planes  of  thai  figure ;  color  iron-black  or 
brownish-black;  the  massive  has  sometimes,  though  rarely,  a 
perfectly  lamellar  structure,  the  fracture  being  commonly  im- 
perfect conchoidal  and  uneven,  with  a  shining  and  somewhat 
metallic  lustre;  occasionally  magnetic;  has  a  brown  streak, 
and  is  opake.  Insoluble  in  nitric  acid,  and  infusible  BB, 
without  addition,  becoming  magnetic  when  exposed  to  the 
inner  flame;  but  with  boras,  or  salt  of  phosphorus,  it  mells 
slowly,  though  completely,  and  on  cooling  exhibits  the  fine 
green  of  the  oxide  of  chrome,  which  becomes  still  more  in- 
tense on  Ihe  addition  of  tin.  When  fused  in  powder  with 
eoda,  it  gives  a  yellowish  dross,  colored  hy  oxide  of  chrome. 


Chromaled  iron  forms  irregular  veins  in  serpentine  at 
Gassin  in  the  Department  du  Var,  near  Nantes;  intheGulsea 
mountains  near  Kraubat  in  Styria;  in  the  Uralian  mountains 
of  Siberia;  in  the  Shetland  isles  of  Unst  and  Fellar;  near 
Portsoy  in  Banfisliire ;  and  in  St.  Domingo,  it  is  found  in  oc- 
tahedral crystals. 

In  the  United  States,  very  perfect  and  brilliant  octahedral 
crystals,  with  their  edges  replaced,  are  found  in  the  serpentine 
of  Bare  Hills  near  Baltimore,  Md.,  and  also  at  Hoboken,  N.  J., 
imbedded  in  serpentine  and  dolomite.  U  occurs  also  at  Uil- 
ford  and  New  Haven,  Conn.,  and  at  New  Fane,  Vt. 

Its  Urge  proportion  of  chrome  renders  this  a  highly  valuable 
ore.  It  is  employed  as  a  pigment,  —  yielding,  in  combination 
with  the  oxides  of  other  metals,  green,  yellow,  and  red  colors, 
which  are  used  in  oil-painting,  and  coloring  porcelain. 

HAUSMANNITE. 

Uanianeia  Oid',  J.    Uonfin^i  iciototuui,  D.  ' 

Anhydrous  red  oxide  of  manganese,  mixed  with  a  small  pro- 
portion of  the  peroxide.     The  analysis  by  Dr.  Turner,  gave 
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red  oxide  of  manganese  93098,  onygen  0-Q15,  water  l)435, 
baijtea  O-lll,  silica  0*337.  The  red  oxide  of  manganeae 
{inidmH  mangaiuso-tHanganinim  of  Arf^'edson)  consists  of  one 
atom  protoxide,  and  tno  atoms  scsijuioxide  of  manganese.  As 
tbe  other  ingredients  are  doiiluless  accidental,  the  formula  for 
this  mineral  is  therefore,  MnMn^. 

Sp.  Gr.  4-72  —  48.  H.=50— 55. 
It  occurs  massive  and  crystallized,  lis  primary  form  Is  an 
octahedron  with  a  square  Liu^e.  Cleavage  indistinct  parallel 
with  the  octahedral  faces,  but  readily  obtained  parallel  with 
the  base.  Color  iron-blnck,  opake;  very  hard,  and  affords  a 
dark-reddiah  or  cheanut-brown  powder.  Lustre  imperfect  me- 
tallic On  charcoal  in  a  strong  heat  it  fuses  on  the  edges; 
with  borax  readily  formg  a  deep  violet-blue  or  almost  black 
{[lobiile  ;  and  with  soda  produces  a  ^een  colored  scoria.  Is 
insoluble  inmariatieacid,  but  is  decomposed  by  healed  sul- 
pUnric  acid. 


Hansraannite  is  (bund  in  reins  of  porphyry,  alixigwith  otbei 
ores  of  manganese,  at  CEhrenstock  near  Ilroenau  in  Tburingit ; 
at  Ihlefeld  in  the  Hartz;  and  at  Lebanon  in  Pennsyhania, 
United  States.  Tbe  most  distinctly  crystallized  specimens  are 
met  with  at  Framont  in  Alsatia;  bnt  it  is  on  the  whole  not  a 
common  species.  The  sammils  of  the  pyramids  are  aoioetiinei 
replaced  by  low  four-sided  pyramids. 

BHAUNITE.' 

Bncbjt jpou  Miiipui*!*  Orfl,  M ,  Briah jlypotu  MuifUHn,  L.  Mufuiu  parlteBH,  D. 

It  is  an  anhydrous  sesquioxide  of  manganese.  The  rariety 
from  E I geraburg  yielded  to  Turner,  protoxide  of  mangaoese 
86-94,  oxygen  985,  water  0-95,  and  baryta  2-36.  Divided  tn 
the  atomic  weights,  the  atoms  of  oxy^^en  are  very  nearly  half 
those  of  the  protoxide  of  manganese;  it  is  therefore  a  sesqaH 
oxide.    Formula :  Mn. 

Sp.  Gr.  4-8— 4-9.    H.  =  6-0  — 6-6. 

lHafi,  !■  supliB* 

'  UwH  intltiiwn,  SB 
t.  ill  fin  ud  1«. 


f  Sotm,  an  Oclahedron  with  a  square  base  whose 
rdiDg  to  Uaiditiger,  are  iDcliiicd  at  ungles  of  109^ 
5^,  inil  lOS^  ^.  Secondary  form  ilie  same,  occaaioually 
imncated.  Occurs  both  crystalliae  and  massive,  frequeutl; 
fibrous  and  diTergenl,  of  a  dark  browaish-black  color,  wiih  aa 
inperfect  metallic  lustre  ;  streak  black  or  slightly  brownish; 
elearage  distinct  parallel  to  the  faces  of  the  primary  ;  fracture 
uneren ;  brittle.  It  is  soluble  in  muriaiic  acid,  leaving  a 
trace  of  siliceous  matter.  B  B,  on  charcoal  it  is,  per  se,  infusi- 
ble, but  assumes  in  the  reducing  flame  a  reddish  color.  With 
borax  it  melts  with  a  slight  efferFeacence. 

This  species  of  manganese  forms  veins  in  porphyry  at 
(Ehrenstock  near  Ilmenau,  at  Elgeraburg,  Fried richsroda,  and 
elsewhere  in  Thuringia ;  also  with  red  epidote  at  St.  Marcel 
in  Peidmont.  Besides  its  superior  hardness  to  other  ores  of 
manganese,  the  direction  of  its  cleavage  parallel  to  the  faces 
of  ihe  pyramid,  sulliciently  distinguishes  this  species  Iroin 
Hausmannite,  in  which  the  cleavage  always  takes  place  par- 
allel to  the  base. 


PYROLUSITE.* 


BinoxUe  or  muifiiime.  ,98-1 4. . . 


IIM-UO  ActWidwD.  imHKNDi.TurDor.   lo^aia  Ut.  ThDOiHia. 

Formula :  Mn. 

Sp.  Gr,  46  — 4-9.     H.  — 20— 2.5. 

Primary  form  a  Right  rhombic  prism.  Color  ima-black, 
sometimes  bluish;  opake ;  lustre  metallic;  etreak  black; 
cleavage  parallel  to  M,  v,  and  w. 


mTve,Jlrt,nBiiBt,ia,  I 
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B  B,  at  a  powerful  heat,  in  the  reducing  flune,  it  becomes 
broirnish-red,  but  does  not  fuse ;  is  soluble  with  briak  efie^ 
vescencein  borax,  coloring  the  globule  of  an  amethystine  tinge, 
bat  yields  no  water  when  healed  in  the  matrass. 

In  an  economical  point  orriew,  pyroluaiteis  the  ore  of  mtn- 
ganese  properly  so  called,  and  is  extensiTely  worked  in  many 
countries,  particularly  atllmenau,  Friedrichsroda,  Elgersburg, 
andother  places  in  Thuringia.  The  mines  of  Ehrenadorf,  near 
Haehrisch-Triebau  in  Moravia,  afford  annually  many  hundred 
tons  of  this  ore  ;  and  in  Cornwall,  Devonshire,  Saxony, 
France,  Hungary,  and  other  countriea,  it  is  of  more  or  less  fre- 
quent occurrence.  In  all  these  localities  it  is  associated  with 
pailomelane,  from  which,  however,  it  is  easily  distinguished  by 
its  greatly  inferior  hardness ;  indeed  it  is  generally  so  soft  as, 
even  in  crystalline  specimens,  to  soil  the  finger  when  handled. 
At  first  sight  it  may  be  confounded  with  certain  crystallized 
varieties  of  antimony ;  but  its  dark  steel-grey  color  is  sufficient- 
ly characteristic ;  and  if  not,  the  blowpipe  will  distinguish  It, 
pyrolusile  being  perfectly  infusible,  while  antimony  yields  even 
to  the  flame  of  a  candle.  —  Allan' s  Manual.  The  annual  con- 
sumption of  this  ore  in  Great  Britain  is  about  30,000  tons, 
nearly  a  third  of  which  is  consumed  in  Glasgow. —  Thonutm, 

In  Nova  Scotia  and  New  Brunswick,  it  is  frequently  met 
with  in  scattered  masses  through  the  new  red  sandstone,  but  it 
does  not  occur  in  regular  beds. 

In  the  United  Stales  this  mineral  frequently  accompaniea 
the  deposits  of  brown  hsmatite  iron,  and  is  both  massive  and 
in  crystals.  Bennington,  Vt.,  has  supplied  the  largest  quanti- 
ties of  the  massive  variety.  Salisbury  and  Kent,  in  Gonn., 
Richmond  and  Lennox,  Mass.,  have  afforded  many  distinctly 
crystallized  specimens. 


Iblsftld. 


According  to  Dr.  Thomson  this  mineral  is  a  hydrated  ses- 
quioxide,  and  differs  from  Braunite  only  in  cootaining  one 
atom  of  water.    Formula:  Ma^Aq. 

Sp.Gr.  4-31— 4-4.     H.  =  4-0— 43. 
33» 
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Color  steel-grey,  passing  into  iron-blnck  ;  occurs  in  prUma- 
tic  crystals,  which  are  occasioDally  moditied ;  clearea  readily 
and  ivilli  brilliant  surfaces  parallel  to  the  lateral  planes  of  a 
Right  rhombic  prism  of  100°  and  80°*  {the  primary  form),  and 
both  iia  diagonals.  It  occurs  also  in  acicular  crystals  longitu- 
dinally striated,  either  diverging,  or  confusedly  intersecting 
each  other  ;  also  maasive,  with  a  fibrous  structure,  or  having  a 
granular  or  earthy  texlure  ;  lustre  imperfect  metallic;  opake, 
except  in  the  thinnest  fragments,  which  exhibit  a  feeble  trans- 
e  :  brittle;  marks  strongly  when  rubbed,  giving  a  dark 
reddish- brown,  and  in  the  massive  varieties  a  black,  streak. 


I  oa 

L 


B  B,  it  yields  water  in  the  matrass.     Prr  se,  h  is  infusible, 

but  assumes  a  reddish  tinge  in  the  oxidating  flame.  With 
borax  it  affords  a  violet-blue  colored  globule.  It  is  insoluble 
in  nitric  acid,  but  in  muriatic  it  gives  off  chlorine,  and  dissolves 
without  residue  ;  when  eiiposed  to  a  powerful  heat,  oxygen  is 
disengaged. 

This  is  ibe  purest  and  most  beautifully  crystallized  ore  of 
manganese.  Il  occurs  both  in  primitive  and  secondary  forma- 
tioDS,  in  veins,  beds,  and  irregular  masses.  Its  principal 
locality  is  Ihlefeld  in  the  Hartz,  where  it  is  associated  with 
calcareous  spar  and  barytea,  in  veins  traversing  porphyry.  It 
occurs  also,  though  less  abundantly,  in  Bohemia,  Alsalia, 
Saxony,  Aberdeenshire,  Cornwall,  and  at  Undenaes  in  West 
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Gothland.  It  is  distinguished  from  pyrolusite  bj  its  superior 
hardness  and  characteristic  brown  streak,  which  sometimes 
appears  black  until  a  portion  has  been  abraded. 


• 


PSILOMELANE. 

UnelaAvable  MannaaM  Ow,  M.  CompMt  and  Fibrooi  MinfiMW  On,  or  Blask  H( 
tite,  J.  Black  Iron  Ore.  BehwarU  EiMDtteio.  Scbwartxer  GlaakooT,  W.  Diehtaa 
Bch warU  Manfanen,  L.  MangaoMe  0zid6  Hydrat*  CoDeretioiuA,  MaofiadM  OsUk 
Mon-BarjrUf ire,  H.    MaofaniM  iiiibriilis,  O. 

Though  this  ore  has  been  placed  by  mineralogists  among 
the  oxides  of  iron,  under  the  names  of  black  hiematite  and 
black  iron  ore,  pure  fragments  of  it  do  not  contain  a  trace  of 
that  metal. 

Eoalaod.  BomanAcha. 

Red  oxide  of  maafaoeie. .  .OhTSS 70^ 

Oxjgen 7-464 T-S 

Bar/tea 18-365 16-5 

Waur 6-916 M 

Silica. 0-960 9H> 

lOOHXX)  Tamer.      lOOH)  Berthier. 

Formula,  by  Dr.  Thomson  :  2Mn^Br+5MnAq. 
Sp.  Gr.  40— 415.    'ri.  =  50  — 60. 

Crystalline  form  unknown ;  massive  and  botryoidal ;  cdor 
black,  passing  into  dark  steel-grey ;  lustre  imperfect  metallic ; 
opake ;  streak  brownish-black,  and  shining ;  deayage  and  frac- 
ture not  observable.  B  B,  it  colors  glass  of  borax  violet-blue, 
like  other  ores  of  manganese ;  and  is  completely  soluble  in 
muriatic  acid,  with  the  exception  of  a  small  quantity  of  silica. 

This  species  is  frequently  associated  with  pyrolusite,  some* 
times  even  alternating  with  it  in  layers  of  different  thickness ; 
and  occurs  in  botryoidal  and  stalactitic-shaped  masses  in 
Devonshire  and  Cornwall ;  at  Ihlefeld  in  the  Hartz ;  in  the 
district  of  Siegen  in  Hessia;  and  at  several  places  in  Saxony, 
Silesia,  and  Bayreuth.  The  Romaniche  variety  possesses  a 
somewhat  higher  specific  gravity. 


VARVACITE.t 

Pmip$.    {PML  Mag,  find  *m»$,r,  909.) 

This  mineral,  first  named  and  described  by  R.  Phillips,  is 
composed,  according  to  his  own  analysis,  as  follows : 

Protoxide  ofmanfaiMae 81*19 

0x7:^0 13*48 

Water 5*40 

100-00 

•  Pailoroelane,  from  t/'tXo^,  meeCA  or  nolad,  and  fttlag.  Mack,  ia  alludoo  to  ita  amootli 
or  bolrjoidal  form,  and  black  color. 

t  From  ha  oocnrrlog  ia  tlie  ooantj  of  Warwick. 
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Sp.  Gr.  4-28  — 4-53. 
Color  p^j,  not  diSering  much  from  thai  of  pure  bin 
ll  is  co«po»ed  of  thin  plates  aad  fibres,  M'ithout  naj  regola 
OjcuUiue  shape,  oflea  radiating.     Lustre  metallic;    opaln 
According  to  Dr.  Turner  (Chrmistri/,  p.  420,  seervth  fiiitiim,\-M 
this  is  fotind  in  the  manganese  ore  of  Ihlereld  in  pBeudomoOia 
ptons  crystals  in  the  form  of  the  Bix-sided  prisms  of  calcareoaiJ 


HYDROUS   BINOXIDE   OF   MANGANESE. 
This  mineral  was  first  described  and  analyzed  by  Berthier.* 
It  is  contained  in,  or  forms  the  principal  part  of  an  ore  of 
manganese  from  three  different  localities.     The  analyseG 


100^  BonUei.    lOCktl  Banhiei.      Er94BenUR. 

or  the  first  analysis  Dr.  Thomson  observes,  that  the  wholQ"^ 
protoxide  of  manganese  to  be  converted  into  the  detitoxide^    . 
would  require   13'8  atoms  of  oxygen;  but  only  12*8  atoma 
were  obtained.     Hence  the  mineral  must  have  been  a  mixture    ' 
or  compound  of  IIS  atoms  binoxide,  two  atoms  ses<]uioxid^   , 
fourteen  atoms  water.     It  is  obvious  that  e»ery  otom  of  tba  j 
oxides  of  manganese  in  tlie  mineral,  was  combined  with  an  | 
atom  of  water.     We  have  then  a  compound  of  six  atoms  bio- 
oxide  of  manganese,  one    atom  sesquioxide   of  manganese, 
seven  atoms  n'uter.     But  as  there  is  a  great  variation  in  the 
quantity  of  sesquioxide  in  the  three  specimens,  Berthier  hu 
regarded  it  as  accidental;  and  the  mineral  may  thus  consist    ' 
of  one  atom  binoxide  of  mnnganese,  one  atom  water.     For- 
mula; MnAq;  or  6Mn-|-2Mn+14Aq,  if  we  adopt   the  first 
analysis. 

This  mineral  occurs  in  rolled  masses,  in  a  bed  of  sand  and 
clay.  Color  brownish  black :  dull;  here  and  there  metallic. 
Its  powder  has  a  slight  chocolate  color.  By  ignition  it  loses 
24  per  cent,  of  its  weight  in    water   and   oxygen,  without 


iiin  b;  Deri 
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chtn^ng  its  forniy  but  acqairing  a  reddish  color.  It  dissolves 
slowly  in  concentrated  sulphuric  acid,  to  which  it  communi- 
cates a  fine  violet-red  color.  Oxalic  acid  attacks  it  readily, 
even  without  heat,  and  two  and  a  half  times  its  weight  of  this 
acid  are  required  to  disoxidise  it  completely.  Sulphurous  acid 
dissolves  it  almost  instantly. 

An  ore  of  manganese  somewhat  resembling  that  above  de- 
scribed, but  differing  slightly  in  its  composition  —  the  Hy^ 
drous  Sesquihinoxide  of  Manganese  of  Dr.  Thomson » is  found 
in  the  neighborhood  of  Cork.  Its  analysis  gave  Dr.  Thom- 
son, silica  22-90,  sesquioxide  of  manganese  23*48,  binoxide  of 
manganese  17*22,  peroxide  of  iron  28*64,  water  805.  To 
suppose  this  mineral  to  be  a  hydrous  sesquibinoxide  of  manga- 
nese, requires  that  we  throw  out  the  silica  and  oxide  of  iron 
as  accidental. 


WAD. 

Earthy  MaogftiMM.    Blaek  Wad.    Mangamu  tomnoa,  D. 

Contains,  according  to  Klaproth,  oxide  of  manganese  68*0, 
oxide  of  iron  6*5,  water  17*5,  carbon  1*0,  baryta  and  silica  9*0. 
Specific  Gravity  3*7,  though  apparently  very  light  when  taken 
in  the  hand. 

It  occurs  of  various  shades  of  brown,  blackish-brown,  and 
grey,  sometimes  approaching  to  steel-grey.  It  is  commonly 
dull,  but  the  grey  possesses  a  glimmering  lustre.  Occurs  mas- 
sive, botryoidal  and  amorphous,  sometimes  pulverulent ;  or  in 
froth-like  coatings  on  other  minerals.  The  massive  commonly 
yields  to  the  nail  and  soils  the  fingers.  From  its  giving  on 
water  abundantly  on  exposure  to  heat  in  the  matrass,  it  is  con- 
sidered by  Berzelius  as  a  hydrate  of  manganese. 

It  occurs  principally  at  the  manganese  pits  of  Upton  Pyne, 
Devonshire ;  in  Cornwall,  the  Hartz,  and  in  Piedmont. 

CUPREOUS  MANGANESE. 

Kopfer  Mangan  ^  tk$  Oenaans,     Maoganeae  Hydrate  Cuprif  Are,  JiMur,    Cnpreona 

Manf aoMe,  J.    Jaaafanas  Cupriferut,  D* 

Hydrate  of  the  oxide  of  manganese,  mixed  with  oxide  of 
copper  and  gypsum. 

Oxide  of  manfanase 74*10 

Oxide  of  eopper. 4-60 

Water. 91*10 

Gypflum •.  1*05 

Silica 0*30 

lOO^KantMU 

Rammelsberg  has  thus  given  the  chemical  formula  for  this 

mineral  —  CuMnH«+3Mn»H'. 

Sp.  Gr.  3*15 — 3-25.    H.  about  1*5. 


31)4 
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Is  found  massive,  iq  small  reniforni  and  botryoidal  opake 
groups  of  a  bluish-black  color;  lustre  resinous;  streak  corres- 
ponitin^  to  (he  color ;  not  brittle.  B  B,  it  becomes  brown,  but 
is  infusible;  to  borax  or  salt  of  phosphorous  it  communicates 
the  amethystine  and  green  colors  characteristic  of  manganese; 
with  a  mixture  of  soda  and  borax,  grains  of  reduced  copper  are 
obtained.  This  very  rare  mineral  occurs  in  the  tin  mines  of 
Schlaggenwald  in  Bohemia,  and  was  first  distinguished  by 
Breithaapt  and  Lamp  ad  i  us. 


HELVINE* 


I,  alumina,  and  the  protoxides 


rralDiirfaarmuHuina M-X .31-817 

Fmuitdt  arinH T-SS frS« 

~  ■  ■  IMU M-OM 


There  is  some  uncertainty  as  to  the  atomic  composition  of 
this  mineral,  owing  to  the  presence  of  sulphuret  of  manga- 
nese. Regarding  this  as  accidental.  Dr.  Thomson  has  zirea 
the  formula  thus:  FS^-|-CS^+li.MnS. 

Sp.  Gr.  31—33.     H.  =  GO  — 65. 

Primary  form  the  Regular  tetrahedron.  Occurs  in  small 
tetrahedrons,  whose  solid  angles  are  replaced ;  of  a  pale  wax- 
yellow  color,  inclining  to  brown  or  siskin-green;  translucent 
on  the  edges  ;  lustre  vitreous,  incliningto  resinous;  andslreak 
white.  B  B,  on  charcoal,  in  the  reducing  dame,  it  fuses  into 
an  opake  globule  of  nearly  the  same  color  as  the  mineral ;  with 
borax  it  melts  slowly  into  a  diaphanous  glass,  which  remains 
yellow  when  cold,  if  the  dissolution  be  not  complete;  and 
which,  when  it  is  complete,  becomes  colorless  in  the  reducing, 
and  of  a  deep  amethystine  tinge  in  the  oxiilaiing  Dame. 


P" 109=  30' 
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SchwaTtzcDberginSaxonj,  where  it  occurs  in  beds  of  gneiss, 
tccompanied  with  garnet,  quartz,  fluOT,  and  calc  spar,  and 
HortekuIIe,  near  Modum  in  Norway,  ire  the  best  knowa  lo- 
cililies  of  belvine. 

SILICATE  OF  MANGANESE. 

DT.n*mim.    (Ondte^  k«.,  i.  ail)  > 

This  mineral  accompanies  the  Franklinite  and  red  oxide 
of  zinc  at  Franklin,  N.  J.  It  was  anitjzed  hy  Dr.  TbomsoD 
in  1825,  and  with  the  following  reaulta : 


The  atoms  of  silica  are  14'83,  and  the  atoms  of  protoxide 

of  manganese  I4'80,  showing  the  mineral  lo  be  a  simple  sill- 
cate.     Formula :  MnS. 

Sp.  Gr.  4-078.  H.  — 6  25. 
Color  light  brownish -red.  Massive;  structure  foliated. 
Two  cleavages  are  very  distinct  at  right  angles,  or  nearly  so, 
to  each  other.  There  is  a  third  cleavage  perpendicular  to  the 
two  oihera,  but  it  is  very  imperfect.  Hence  the  primary  form 
seems  to  be  a  right  oblique  prism,  which  differs  only  by  3° 
or  4°  from  aright  angle.  Lustre  shining  and  vitreous;  opake. 
Powder  light  red,  becomes  brown  by  ignition  and  loses  27 
per  Cent,  of  its  weight.  It  dissolves,  by  digestion,  in  dilute 
muriniic  acid  without  efferves 


SESQUISILICATE  OF  MANGANESE. 

This  mineral  occnrs  under  precisely  the  aame  circnmstaoces 
with  the  last  described,  both  at  Franklin  furnace  and  at  the 
principal  zinc  mine.  Dr.  Thomson  found  it  to  consist  of 
silica  42-40,  protoxide  of  manganese  50-72,  protoxide  of  iron 
6'76.  These  numbers  correspond  with  eight  atoms  sesqnisili- 
cate  of  manganese,  and  one  atom  tersilicate  of  iron.  Formula : 
eMnS'H-FS^.  But  Dr.  Thomson  supposes  the  tersilicate  of 
iron  to  be  accidental,  and  the  mineral  to  be  a  pore  sesqaisiiicatc 
of  manganese. 

Sp.Gr.  35S6.    H.  — 6^. 

Color  brown,  with  a  very  slight  shade  of  red.  Texture  fcJi- 
ated.  Crystallized  in  six  or  eight-sided  prisma,  which  are  said 
to  he  several  inches  in  length,  and  an  inch  in  diameter.    Tex- 
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ture  roliated  with  a  threefold  cleavage,  indicating  for  the  pri- 
mary form  of  its  crystal  a  doubly  oblique  prism.  M  on  T,  as 
measured  by  Dr.  Thomson,  56°  DO';  the  inclination  of  P  to 
the  axis,  about  108°.  Lustre  vitreous;  shining.  Opake.  This 
species  has  been  named  Fowlerite  in  compliment  toProf.  Fowler. 

TROOSTITE,* 


This  is  another  of  the  manganesian  aalta  found  with  the 
Frankliniie  and  other  analogous  substances  at  Franklin,  in 
New  Jersey.  It  is  unlike  the  other  silicates  of  this  metaJ  in 
being  in  large  and  perfectly  defined  crystals.  We  are  tU' 
debted  to  Dr.  Thomson  for  its  analysis,  as  follows; 


Dr.  Thomson  has  given  this  formula  —  3MnS+FS'l+2Aq. 
Sp.Gr.  40  =  41.     H.  =  5  5. 

Color  greenish,  yellow,  grey,  and  reddish-brown;  with  vi- 
treous lustre  inclining  to  resinous;  transparent  to  translucent. 
Primary  form  an  obtuse  rhomboid,  P  on  P  115°,  as  measured 
with  the  common  goniometer.  It  cleaves  parallel  with  the 
lateral  planes  of  the  annexed  figure,  which  represents  the  com- 
mon secondary  form  of  this  mineral.  These  lateral  planes  are 
comparatively  smooth,  and  shining,  while  P  and  w4  are  dull 
Fracture  conchoidal.     Brittle.     Streak  white. 


,  U7«  SO' 
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BB,  it  becomes  transparent  aad  meltB  on  tbe  edges.  With 
borax,  it  dissolves  giving  the  vidat  tinge  of  oxide  of  manga- 
nese. It  diasolvea  with  effervescence  in  muriatic  acid,  whim 
carbonic  acid  gas  being  evolved,  and  silica  remaining. 

NEWEIRKITE. 

Dr.  nnwa.     (OntliUI,  *«.,  U.  SOS.) 

Dr.  Thomson  has  separated  this  from  ihe  grey  ore  of  man- 
ganese, with  which  it  had  long  been  confonnded,  and  has 
given  us  the  following  account  of  it.  Compooed  of  binoude 
of  manganese  56 '30,  peroxide  of  iron  40-35,  water  6-70.  For- 
mola:  SMnAq-HiMnF'. 

Sp.'  Gr.  3-824.    H.  =  3  —  3-5. 

Color  brilliant  black;  lustre  metallic ;  splendent.  Occurs 
in  email  needles  which,  when  viewed  through  a  powerful  mi- 
croscope, assume  the  appearance  of  a  Right  rectangular 
prism.  But  thej  are  not  susceptible  of  measurcmeiit.  They 
form  a  coaling  on  red  hematite.  Opake,  rather  reClile.  Lo- 
cality M  Newkirchen  in  Alsace. 

BI8ILICATE   OF    MANGANESE. 
Ku^HHH  Oiidt  SillelOn,  B.    sni«ugt'MiD)[nnca«,  A.    Huifuwn  Rpnr,  J.    Uu- 
fUupuL,  VI.    SfltiQiai  dsFolDianii,  It. 
N*w  Inmj. 


CuboDia  (da  .. 


Taking  the  analyses  by  Berzelius  and  Rose,  which  were  of 
the  purest  specimens,  we  obtain  for  the  constitution  of  this 
mineral,  two  atoms  silica,  and  one  atom  protoxide  of  mangi^ 
nese.     Formula:  MnS'. 

Sp.Gr.  35  —  37.     H.  =5-0— 55. 
It  occurs  massive ;  of  a  pale  rose-red  color.    The  fracture  ia 
even  or  flat  concboidal ;  it  is  translucent  on 
tbe  edges,  and  ia  very  hard ;  lustre  inter- 
mediate between  pearly  and  resinous ;  cleav- 
age apparent  in  two  directions  perpendic- 
ular lo  each  other,  exhibiting  as  the  primary 
form  a  Doubly  oblique  prism;  that  parallel 
to  P  highly  perfect.     M  on  T  121°;  M  on 
P93°  10  94°;  Ton  P  112=30'. 
Alone  B  B,  on  charcoal  it  becomes  dtirk  brown,  and  fuses 
34 
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•  «  inJiiiib  timm  or  black  globale.  With  borax  it  forms  a 
1  glkn.  Reduced  to  powder  and  treated  with 
E  •dd,  it  is  partly  dissolved ;  llie  insoluble  remainder 
f  a  white  color. 
■s  ii  Lsngbanshyitan  in  Wermdand,  Sweden,  in  beds 
tt  mw  ore ;  at  Ekatherineburg  in  Siberia ;  at  Elbingerode  in 
theHarUi  in  Devonshire  on  Black  Down,  near  Tavistock, 
Mtociued  with  ^rey  oxide  of  manganese ;  and  ia  Cornwall, 
tta  Caliagton,  id  a  manganese  quarry, 
la  the  United  Slates  it  occurs  at  CuromingtoD,  Mass.,  in 
mattered  through  the  soil.  Specimens  recenll; 
metimes  of  a  beautiful  pink  color.  It  is  fonnd 
»  al  Franklin,  N.  J.,  with  the  other  siliceous  compoundB 
[  of  titia  metal. 

Ii  is  cut  and  polished  by  the  lapidary,  and  employed  for  in- 
'  hid  work. 

The  substances  described  by  Leonhard  aod  Jascbe  under 
die  names  of  dialogite,  tamositt,  manganese  pyropi,  allagiti, 
fkotiziU,  rhodonite.,  and  corneous  manganese,  all  from  the 
vicinity  of  Rubcland  in  the  Hartz,  are  evidently  compact  vari- 
eties of  this  species  under  diflerent  states  of  oxidation,  and  in 
e  or  leas  perfect  couditioos  of  pority," 

E.  BhodDRiU.  PtwtlllK.  Hintlim*. 

^M7 4613 ii-ea 


(JutanlcHid.. 

Amiu. 
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eS'SDuHsnlL    99-M  Du  Manil.    g<^«S  Bnnilnt.      mnH  Biudu 

The  rhodonite  has  frequently  a  fibrous  texture,  and,  as  well 
u  the  photiz.itc  and  corneous  man|Tanese,  presents  various 
red,  green,  and  grey  colors,  which  become  darker  on  expo- 
■ure  to  the  air.  The  allagiie  is  analogous  iu  composition 
with  disilicate  of  manganese. 

HYDROBILICATE   OF   MANGANESE. 

OpaiinDia,  Bri^Zaiil.     Srliwqncr  Mai^gvi-Riett^l. 

Consists,  by  the  analysis  of  Klnproth,  of  silica  2-5,  protoxide 
of  manganese  60,  water  13.  Formula :  MnS+Aq,  or  it  is  a 
simple  hydrosilicate  of  manganese. 

Occurs  oompacl,  of  a  black  color  and  metallic  appearance ; 
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Streak  brownish-yellow.  Gives  off  water  in  the  matrass,  and 
becomes  grey.  Is  fusible  into  a  green  glass  in  the  reducing 
flame,  and  forms  a  black  one  in  the  oxidating.  Upon  platina 
foil  it  communicates  a  green  color  to  soda.  Is  acted  upon  bj 
acids. 
Locality,  Claperude  in  Dalecarlia,  Sweden. 


KNEBELITE.* 
Lent  and  Debtnuur, 

It  contains  according  to  the  analysis  of  Dobereiner^ 

Atoma. 

Silica »5, 1045 

Protoxide  of  iron 33K) 7*11 

Protoxide  of  manganeao . . .  .3iH) 7*77 

»^ 

The  constitution  of  this  mineral  thus  approaches  very  nearly 
to  one  atom  silicate  of  iron,  and  one  atom  silicate  of  mangar 
nese.    Formula:  FS+MnS. 

Sp.  Gr.  3-714. 

Color  grey,  spotted  with  dirty  white,  brownislwed,  brown, 
and  green ;  it  is  massive,  but  the  surface  is  cellular  and 
uneven;  and  both  internally  and  externally  it  is  glistening; 
fracture  imperfectly  conchoidal ;  is  opake,  hard,  brittle,  and 
difficultly  frangible.    No  locality  is  given. 


BUSTAMITE. 
BngmSmU    (Aim,  iu  JUimu^  9d  aarlM,  L  tTS.) 

It  is  composed,  according  to  the  analysis  of  Dumas,  of 

Atoma. 

Protoxide  of  mangaiMM... 36-06 8-01 

Lime )4-57 4-16 

Protoxide  of  iron 0*81 O'lS 

100-34 

The  numbers  show  it  to  consist  of  two  atoms  bisilicate  of 
manganese,  and  one  atom  bisilicate  of  lime. 

Formula:  2MnSa+CalS2. 

Sp.  Gr.  31  —3-3.     H.  about  70. 

Occurs  in  irregularly  disposed  prismatic  crystals,  having  a 
somewhat  fibrous  structure,  and  a  pale  grey,  greenish,  or  red- 
dish color ;  almost  opake.  It  occurs,  associated  with  iron  py- 
rites, at  Real  de  Minas  in  Mexico,  and  was  first  noticed  at 
new  by  M.  Bustamente,  in  compliment  to  whom  it  has  been 
named. 

*  AAar  Major  Voa  Knebel  who  praaontod  the  mineral  to  Doberaioer. 
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8ULPHURET    OF   MANGANESE. 


n 


Combination  of  one  aiom  sulphur  and  one  atom  mangvoeae, 
X  in  parts,  of  niaDganeee  66*95,  sulphur  &3'65.  FormuU : 
HnSI. 

Sp.  Gr.  395  — 405.     H.  =  35  — 40. 

Primary  form  the  Cube.  Secondary  form  ihe  regular  octi- 
hetlron.  Cleavage  parallel  to  the  primary  facea  distinct; 
traces  parallel  ta  its  edges. 

Color  brownish-black,  but,  when  fresh  fractured,  of  a  dark 
■teel-grey;  it  occurs  tnassive,  sometimes  boityoidal,  wiib  an 
imperfect  roetallic  lustre;  fracture  commonly  fine  graiaed; 
■treak  dark-green;  opake.  B  B  it  fuses  with  difficulty,  and 
only  on  the  thinnest  edgea,  rorming  a  brownish  scoria;  re- 
duced to  powder  it  is  dissolved  when  thrown  irilo  acid,  emit- 
ting at  the  same  time  fumes  of  sulphuretted  hydrogen. 

It  occurs  in  the  gold  mines  of  Nagyag  in  Transylvania, 
with  tellurium,  blende,  copper  pyrites,  and  other  ewes  of  maa- 
gaaese;  also  in  Mexico,  and  in  Cornwall, 


ARSENIURET  OF   MANGANESE. 

AfMnielofMuipiiiHo,  r*o««-.    Aib("I»  Mi>B»i.iciii.  D, 

For  the  discovery  of  this  rare  substance  we  are  indebted  to 
Mr.  Robert  J.  Kane  of  Dublin,*  who  detected  it  in  a  mass  of 
galena  from  Saxony. 

its  analysis  gave  him  manganese  45'.'>,  arsenic  51*8,  and  a 
trace  of  iron^970S.  Tt  probably  consists  of  one  atom  man- 
ganese  and  one  atom  arsenic,  or  MnAs.  This  formula  is  ob- 
tained, if  we  suppose  the  loss  to  have  been  chiefly  arsenic, 
otherwise  there  is  a  deficiency  in  this  metal,  the  atoms  being 
13  to  10'9. 

Sp.  Gr.  5-55.     II.  not  staled. 

Its  color  is  greyish  white  ;  texture  foliated,  fracture  in  one 
direction  uneven,  fine,  granular  and  shining;  in  the  opposite 
direction  it  is  dull  and  earthy.  B  B,  it  burns  with  a  blue  Rame, 
and  fulls  to  powder.  In  n  stronger  heat,  an  arsenical  fume 
rises  and  coals  the  charcoal  with  a  white  dust.  It  dissolres  in 
aqua  regia  without  leaving  any  residue. 

•  aaiilDilf  Jnurnil  orBcienco,  now  ••r[oi,  iL  3S1. 
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CARBONATE  OF   MANGANESE. 

MaiifaiMM  Ozjd6  CirbooaUe,  H.  Rbomboiilal  B«d  BtaafaMte,  J.  Mterot jpow  Pink 
chroae  Baryte,  M.  Red  ManftoeM,  A.  Rotbbrauntteinen.  Aoidtefwr.  KmlenMiiiM 
llaafan,Li    Rotber  Bnanttain,  W.   Diallofita,  JNvdtart.  Marantaliii  daeraphua,  D. 

Carbonate  of  manganese,  more  or  less  mixed  with  the  car- 
bonates of  iron  and  lime. 

Baohanbarg.  Fr^rbarf.  Mamf. 

Pirotoz.  of  mannna«a..54^ 58^ 59^0 

Carbonic  acid 33*75 .»7 38-6 

Oxide  ofiron 1-87 4-5 (H> 

Bllioa.  ■••••••.••••••  •  4*3/»  ..••••••••••••  •  wW»  •••••••••»••••  •  U^ 

Lima. 9-50 M) M 

97-09  D«MaaiL         UXh8  Bartbier.  10(H>  BartUar. 

These  analyses  vary  considerably.    We  obtain  from  the  first 
12*27  atoms  carbonic  acid,  12*13  atoms  protoxide  of  manga- 

nese,  or  a  simple  carbonate  of  manganese.    Formula:  MnC. 

Sp.  Qr.  3*3 — 3*6.    H.  =:  3*5. 


P  on  P lOeP  6V 


Primary  form  an  Obtuse  rhomboid  of  106°  51'.*  Cleav- 
age parallel  to  the  faces  of  the  rhomb.  Surface  of  o  deeply 
streaked  parallel  to  its  edges  of  combination  with  P  ;  this  pro- 
duces lenticular  crystals,  and  when  the  surface  of  P  is  curved, 
those  peculiar  saddle-shaped  lenses  so  common  in  this  species 
are  formed.  It  also  occurs  massive.  Color  rose-red,  and 
translucent;  possesses  a  lamellar  structure;  scarcely  scratches 
glass,  and  yields  to  the  knife ;  fracture  splintery ;  lustre  vitre* 
ous,  inclining  to  pearly. 

B  B,  its  color  is  changed  into  brown  or  black,  and  it 
decrepitates  strongly,  but  is  infusible  without  addition.  It 
is  readily  soluble  in,  and  colors  borax  or  salt  of  phosphorus 
violet-blue  in  the  oxidating  flame,  becoming,  however,  color* 
less  in  the  reducing  flame;  it  effervesces  rather  briskly  in 
nitric  acid.  On  exposure  to  the  air,  it  becomes  browner  in 
color ;  and  the  bright  rose-red  varieties  lose  their  hue  from 
the  action  of  light. 

This  species  generally  occurs  in  metalliferous  veins  accom- 
panying  various  ores  of  silver  and  lead,  both  massive,  and  in 
botryoidal  concretions  coating  cavities.    The  mines  of  Frey- 

*  103*  and  77®,  aecordinf  to  Bandant. 
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berg  io  Suodf,  and  those  of  Kapnik,  Offenbinja.  sod  Nu^ 
jag  ID  Tnmjifa'ii,  are  tts  principal  locaiitief.  It  )9  ^  le 
be  cooroanded  wttb  manganese  spar,  though  iu  'er;  i&Cnior 
flegree  of  budoess    is  sufficienil;  characteristic. — AUam't 


lixlure  of  hydrou 
lide  of  copper,  i 


Uacrystallized ;    color 


s  oxide  of 


troo. 


PELOKON'JTE. 

s  oxide  of  manganese,  bydrc 
ind  silica.  —  Kerslen. 
p.  Gr.  2  5  —  2.57. 

blackish   blue;    streak  liver-brown, 
with  B  low  degree  of  lustre,  and  conchoidal  fracture. 

It  occurs  at  RemolinoB  in  Chili,  associated  with  malacbite 
and  chrysocolla,  and  derives  its  name  from  neXo^  brovm,  and 
xoi'f ;,  pmedcr,  in  allusion  to  (he  color  of  its  streak,  from  which 
lu(  property  it  may  be  distinguished  from  cupreous  manganese. 

HHHAULITE. 
rtMfmiUx.    (Ami.il  aim.  ail  FK,ta.Mli    Dtfrimf.    (ni^ ili. 33a.) 

Combination  of  phosphoric  acid,  oxide  of  ifoo,  oxide  of 
manganese,  and  water. 


IKhTS  Datittanj.  lOCH}  Viuqacllo. 

M.  DufresDOy's  analysis  gives  very  nearly  six  atoms  phc»- 
phate  of  manganese,  two  atoms  diphosphate  of  iron,  thirteen 
atoms  water.     Formula:  6HnPh+2F2ph+l3Aq. 
Sp.  Gr.  2 27.     H.  above  30. 

Primary  form  an  oblique  rhombic  prism  of  117°  Sff;  in 
minute  translucent  crystals  of  a  reddish-ydlow  color ;  fracture 
conchoidal,  with  a  vitreous  lustre;  heated  in  the  matrass,  it 
yields  water.  Alone  it  fuses  readily  B  B,  affording  s  black 
button,  which  has  a  metallic  lustre. 

Described  hy  Dufresnoy,  who  named  it  from  its  locality, 
the  Commune  des  Hureaux  in  the  Haute  Vienne. 


PHOSPHATE   OF   MANGANESE. 

Pba>p)ii»niiaKin,  W.  Mniiciin*!*  Ph™|ihil«r  Fenian,  H.  Phdiphi 
Pilchj  Itm  o™.  J.  Minmooie  Phwplmtif,  Be  Tiiplil,  Nmiiliii, 
Diph«pIistiDfIiOD,  TKoium.     Uonnului  c|iiulrmli>i,b. 

Combination  of  phosphoric  acid  with  the  protoxides  of 

and  manganese. 
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Atomi. 

Phosphoric  acid  .'. 33^ 7-S8 

Protoxide  of  iron 31-9 7*08 

Protoxide  of  mangaDOie  . . .  ,33*6 7-34 

Phosphate  of  lime  .........  3*3 (HX) 

100-5 

It  is  thus  constituted  of  one  atom  acid,  and  one  atom  each 
of  the  bases,  (leaving  out  the  phosphate  of  lime  as  accidental); 
or  of  one  atom  diphosphate  of  iron,  one  atom  diphosphate  of 

m  _  e 

manganese.     Formula:  Mn^Ph+F^Ph. 

Sp.  Gr.  3  4  —  38.     H.=:5  0. 

Occurs  in  compact  cleavable  masses  of  a  brownish-black 
color  ;  structure  lamellar,  with  a  brilliant  and  somewhat  ada- 
mantine lustre ;  cleavage  in  three  directions  perpendicular  to 
each  other,  one  of  them  less  distinct  than  the  others,  the  pri- 
mary form  (thus  indicated)  being  a  Rectangular  prism ;  frac- 
ture flat  conchoidai ;  opake  in  the  mass,  but  thin  fragments 
are  semi-transparent ;  streak  yellowish-grey.  Alone  on  char- 
coal, it  fuses  very  easily  with  brisk  intumescence  into  a  black 
metallic-like  globule,  which  is  magnetic;  with  borax  is  readily 
soluble  into  a  glass,  which  appears  of  an  amethystine  color  in 
the  oxidating  flame,  bottle-green  in  the  reducing;  with  soda 
it  is  insoluble  on  charcoal,  but  on  platina  leaf  exhibits  a  green 
color;  and  with  boracic  acid  melts  and  forms,  with  iron  wire, 
phosphuret  of  iron.  Is  slowly  soluble,  with  efiervescence,  in 
nitric  or  muriatic  acid. 

It  occurs  in  large-grained  granite,  near  Limoges  in  France, 
associated  with  the  beryl  of  that  locality;  also  at  Washington 
in  Connecticut,  with  pulverulent  Diallogite ;  and  at  Sterling 
in  Massachusetts,  with  spodumene. 

The  Dufrenite  of  Brogniart,  or  phosphate  defer  manganf 
sien  vert  of  Beudant,  contains  phosphoric  acid  248,  protoxide 
of  iron  51'0,  water  15*0,  peroxide  of  manganese  9*0.  Specific 
gravity  3*227.  Is  of  an  olive  or  dull-green  color ;  in  small 
radiated  masses;  slightly  translucent;  and  extremely  fusible, 
melting  even  on  exposure  to  the  candle.  Occurs  at  Anglar 
near  Limoges. 

TRIPHYLINE. 

Puehs.    ifitndhu^  RofpoH  Annuel,  1835,  p.  SI9.) 

This  mineral  is  analogous  in  some  of  its  physical  characters 
with  the  last  species,  but  it  occurs  under  a  different  crystal- 
line form,  and  differs  somewhat  in  its  composition.  Its  con- 
stituents, according  to  Fuchs,  are  as  follow : 


NATIVE   HETALS  AND 


Answering  to  these  numbers,  Berzelius  has  given  this  for- 
mula:  L3S+6(Fe3Mn3)P. 

Sp.  Gr.  3-6.     H.  — 5. 

Its  color  is  greenish-grey,  in  some  spots  bluish ;  the  powder 
greyish-while.  Translucent  in  thin  pieces.  Fuses  easily  B  B, 
loses  by  ignition  0-68  per  cent,  orwaier.  DisaolTes  easily  in 
borax  into  a  greenish  glRss.  Is  soluble  in  acids.  It  occurs 
generally  in  a  massive  form,  but  presents  a  coarsely  lamellar 
or  crystalline  structure,  with  cleavages  parallel  with  the  planes 
of  a  Right  rhombic  prism,  M  on  M  about  133°.  The  cleav- 
age parallel  with  P,  more  perfect  than  with  M. 

This  mineral  occurs  so  abundantly  in  the  neighborhood  of 
Bodenmais,  that  it  has  beea  suggested  whether  it  could  not  be 
employed  in  the  arts. 

Tetraphyline  or  Perowskinite  of  Nordenskiiild.  This  mine- 
ral, obyioualy  very  similar  to  ihe  above,  has  not  been  fully  in- 
vestigated. It  was  analyzed  by  Berzelius  and  Nordenskiold, 
(Rapport  Annuel,  1B:}5,  p.  213],  but  the  great  excess  caused 
them  to  reject  the  analysis.  They  obtained  phosphoric  acid 
436,  protoxide  of  iron  !J8'6,  protoxide  of  maaganese  121. 
magnesia  17,  lithia  82=I032.  Its  color  is  yellow  on  the 
fresh  surface,  but  exposed  to  the  air,  it  becomes  gradually 
black.  It  gives,  B  B,  a  strong  manganese  reaction.  It  oc> 
curs  at  Keiti  in  Tammela,  Finland. 

Fuchs*  has  also  examined  another  phosphate  of  manganese 
and  iron,  from  Zwizel  in  Bavaria,  in  which  he  found  3'18  per 
cent,  of  fluorine  with  33'fiO  phosphoric  acid,  35'44  protoude 
of  iron,  and  2034  protoxide  of  manganese.  The  protoxide  of 
iron  enters  into  its  composition  in  a  proportion  nearly  ap- 
proaching to  two  atoms  against  one  of  oxide  of  manganese. 
In  designating  these  two  oxides  by  R,  Berzelius  gives  the  fol- 
lowing formula:  RF2+3(3Ro)P^'0*. 

The  physical  characters  of  this  mineral  have  not  been  fully 
given.  It  is  said  to  occur  in  a  crystalline  mass  penetrated  by 
cotisiderable  but  imperfect  faces  of  cleavage.  But  they  do 
not  furnish  evidence  sufficiently  marked  by  which  to  deter- 
mine  the  crystalline  form.     Its  color  is  olive-brown;  lustre 
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greasy;  gives  a  greyish-white  streak;  fracture  irregular,  in 
part  conchoidal ;  hardness  that  of  apatite;  specific  gravity  3*97. 
B  B,  it  decrepitates,  and  then  melts  with  ebulition  into  a  blu- 
ish-black glass  which  is  attracted  by  the  magnet.  It  presents 
the  reactions  of  phosphoric  acid,  of  iron,  of  manganese  and  of 
fluorine.  It  will  probably  be  admitted  as  a  new  species,  bat 
as  yet  no  name  has  been  given  to  it. 


BISULPHURET  OF  MOLYBDENUM/ 

Wanerblei,  W.  Molvbdine  Polfar^,  H.  Bt  Molybdena,!.  Rhombohednl  MolTbdena 
GIanc«,  M.  Molybdenite y  BeudanL  MulybdAoglanz,  LmhAatiL  BUulphide  of  Molyb- 
deaam,  Thomson.    Elaimites  hezafonos,  D. 

Combination  of  one  atom  molybdenum  and  two  atoms  sulphur. 

PennayWaDia. 

Sulphur 40-0 40-4 39-€8 

Moiybdenom 60-0 59-ti Sil^S 

10(H)  Bnchols.        10(H)  Brandea.  99*10  Seybert 

Formula:  MISI^. 

Sp.  Gr.  4-4  —  4  7.     H.  =  1  0  —  1  5. 

Shuteabury,  Maat. 

Color  nearly  that  of  fresh  cut  metal- 
lic lead.  It  occurs  massive,  with  a 
lamellar  structure;  and  in  very  fiat 
hexahedral  tables,  which  are  readily 
divisible  parallel  with  their  terminal 
planes;  or  in  the  form  of  a  regular 
Hexahedral  prism,  which  is  the  primary  form.  The  prisms 
are  more  or  less  deeply  replaced  on  their  terminal  edges  by 
single  planes ;  and  sometimes  the  edges  between  a  of  the  an- 
nexed figure  are  truncated.!  Lustre  metallic;  opake;  sectile; 
highly  flexible;  but  not  elastic;  and  unctuous  to  the  touch. 
On  paper  it  leaves  traces  of  a  metallic-grey  color,  and  on  pot- 
tery or  porcelain  a  greenish  streak.  B  B,  it  gives  out  sulphu- 
rous fumes,  which  are  deposited  on  the  charcoal,  but  neither 
fuses  nor  is  reduced.  It  is  soluble  with  effervescence  in  nitric 
acid,  but  leaves  a  grey  residue;  and  it  deflagrates  with  nitre. 
Molybdena  occurs  in  hexagonal  plates  in  Greenland;  and 
in  flat,  indistinct,  six-sided  prisms  at  Arendal  in  Norway,  and 

*  Molybdena,  from  the  Greek,  ia  allusion  to  ita  reaemblanee  in  color  to  lead. 

t  Shepard  hni  figured  two  cryatali  of  American  apecimenv,  and  the  above  figure  repre- 
aenti  one  of  them.  It  would  appear  that  perfect  crritaliine  forma  of  thii  apeciea  ar« 
rarely  met  with  at  any  of  the  European  localitiei.  None  are  referred  to  in  Levy'a  Cata- 
logue of  the  extentive  collection  formerly  posseaied  by  Mr.  Henland,  and  now  belonfinf 
to  Mr.  Turner.  "Schmeiaaer,  however,  in  the  aecond  volume  of  hia  Minernlofy,  aays 
that  he  saw  crvftalf  of  it  in  the  poneaaion  of  Mr.  Raako,  which  were  aiz-aided  priams 
terminated  at  both  ends  by  alx-aided  pyramida.*'    [Am.Eo.] 


HATITB   UBTALS  A»D 


met  with  in  foliated 
lied  through  gruiite, 
cks;  in  Bohemia  and 
at  Chessy  in  France, 
BUuc ;  also  in  Peru, 
considerable  quan- 


Namedahl  in  Sireden.     Generally  it 

muses,  either  imbedded  in  > 

goeisa,  syenite,  and  other  primitive 

Stxonj  with  tin;  in  Silesia,  in  grani 

in  aieuile;  in  grey  granite  near  Mi 

Many  of  the  Cornish  mines  produci 

lity;  and  in  the  granite  of  Caldbeck  Fell,  in  Cumberland,  it 

occnrs  associated  with  lungsien,  wolfram,  and  apatite. 

In  the  United  Stales,  this  mineral  is  by  no  means  unfre- 
quent  in  gneiss  and  granite.  It  is  thus  found  at  Haddam 
■nd  its  vicinity,  Conn.,  in  crystals  or  hexahedral  tobies;  at 
Brunswick,  Me. ;  Chester,  Delaware  county,  Penn. ;  in  the 
Highlands,  at  West  Point,  and  on  New  York  Island,  N.T.; 
Brimlield,  Shutesbury  and  Fitchburg,  Mass.,  in  beautiful  radi- 
ated groups  of  crystals;  also  on  the  islands  in  Blue  Hill  Bay, 
Me.  More  recently  in  the  sienile  of  Sandy  Bay,  Cape  Ann, 
Mass.  At  Westmoreland  and  LandalT,  N.  II.,  in  regular  tabu- 
tar  crystals,  associated  with  crystals  of  phosphate  of  lime,  and 
frequently  encrusted  with  yellow  oxide  of  molybdenum. 

This  species  is  readily  distinguished  from  graphite  by  iu 
Btreak  and  lustre  ;  by  its  epecilic  gravity,  which  is  much  hig)^ 
er;  and  by  its  comportment  D  B,  which  is  totally  dissimilar. 


OXIDE  OF  MOLYBDENUM, 

HDljbaic  Ochio,  Sij^xirA.    UoljMmi.  0<:lioi,  rorrtra. 

Combination  of  one  atom  molybdenum  and  three  atoms 
oaygen  ;  or,  in  parts,  of  molybdenum  (HiOl,  oxygen  33  IW. 

Color  yellow  of  various  shades,  occasionally  greenish;  mas- 
sive; composition  impalpable,  pulverulent,  friable  antt  dull. 
According  to  Berzelius,  its  characters,  B  B,  resemble  those  of 
pure  mnli/bdic  acid:  but  treated  with  soda  it  sinks  into  the 
charcoal,  leaving  a  residuum  of  protoxide  of  iron  on  the  sur- 
face.    With  salt  of  phosphorus  it  alTurds  a  green  glass. 

It  is   found  in  very  minute  quantities,  incrusling  the  sul- 

Eiburet  of  molybdena,  at  Numedali!  in  Sweden,  and  in  other 
ocaliiies  of  that  species. 

In  the  United  States,  fine  specimens  of  ihis  oside  have  been 
found  al  Brunswick,  Me.,  and  at  Westmoreland,  N.  H. 


OXIDE   OF   TIN. 

ZiDDiti-in,  W.    Etxrn  Oivd^,  t1.    TlMiDno,  1.    Fvnmildil  Tia  Ore.  M.    SiannoUu, 
JflcbT.    CuuUccilc,  fi<^rfunl.     mreioi  Tin.     Wood  Tin.    jDiiuiuodnlui.l). 

Consists  of  peroxide  of  tin,  sometimes  mixed  with  small 
quantities  of  oxides  of  iron,  manganese,  and  coiumbium. 


METALLIFEROUS   MINERALS. 


407 


Cornwall.  Finbo.  Cornwall. 

Peroxide  of  tin 99-00 93-6 96'S()5 

Peroxide  of  iron 0*S5 1*4) 

BetQuioxide  of  manganese..  0*00 0-65 

Oxiae  of  colambium 0*00 9*4 0*000 

Silica 0*75 OS) 6-750 


3*395 


100*00  Klaprotb. 


06*9  BeneUna.        100*410  Thomson. 


There  can  be  no  doubt  that  the  purest  crystals  of  this 
mineral  consist  entirely  of  peroxide  of  tin.     Formula:  Sta. 
Sp.  Gr.  6-4  —  6-9.     H. z=  60  —  70. 

Common  form  a  quadrangular  prism  terminated  by  four- 
sided  pyramids  (fig.  4).  The  primary  is  an  Obtuse  octahedron 
with  a  square  base;  the  angle  over  the  apex  being  112°  lO'; 
and  of  a  plane  of  one  pyramid  on  the  adjoining  plane  of  the 
other,  67  50^.  It  occurs  almost  transparent,  and  either  color- 
less or  of  a  yellowish  tint :  hair-brown  or  reddish-brown,  and 
translucent;  most  commonly  deep-brown  passing  into  black, 
and  opake ;  bright-yellow  and  red  colors  are  produced  artifi- 
cially by  exposure  to  heat.  Rarely  occurs  massive,  mostly  in 
crystals  coating  cavities  in  veins,  or  disseminated  ;  also  fibrous 
and  granular,  reniform  and  botryoidal  (Wood  tin).  Cleavage 
with  some  difficulty  parallel  to  the  planes  of  the  primary  octa- 
hedron, viz.  with  the  narrow  planes,  which  appear  to  replace 
the  pyramidal  edges  of  fig.  3.*  Externally  the  crystals  are 
splendent ;  fracture  uneven  or  imperfectly  conchoidal,  with  a 
more  or  less  shining  resinous  lustre ;  structure  lamellar ;  streak 
greyish-white.  It  gives  sparks  with  the  steel,  and  is  brittle. 
When  heated  it  decrepitates  strongly ;  but  is  reducible  when 
exposed  on  charcoal  to  the  continued  action  of  the  blowpipe. 
It  is  insoluble  in  acids. 


1. 


5. 


d^ 
V 


f^  ^ 


^=c^ 


Fie.  1,  the  primary,  an  obtuse  octahedron ;  but  no  crystal  has  been 
found  of  this  form ;  the  nearest  approach  to  it  is  fip;.  2,  which  is  prismatic, 
the  planes  of  the  prism  arising  from  the  replacement  of  the  lateral  solid 
angles  of  the  primary  octahedron  by  six-sided  planes  (see  Zircon,  fig.  1, 
2,  3).  In  fi^.  3,  the  angles  formed  by  the  meeting  of  the  terminal  (pri- 
mary) planes  with  the  lateral  planes,  are  each  replaced  by  triangular 
faces ;  which  are  complete  in  fig.  4  (the  form  of  the  common  crystal),  on 
which  no  part  of  the  primary  is  visible.    In  fig.  5,  each  solid  angle  formed 


*  The  primary  form  of  this  ipecios  is  now  more  uiaally  refatded  at  a  Bight  aqoar* 
prium,  to  which  it  yieldi  cloava^  parallel  with  its  lateral  (aces  and  both  diagonals.  Th« 
evidence  from  elearage,  renders  the  selection  a  matter  somewhat  arbitrary.    [An.  Eo.] 


4QB  KATITE   METALS  AND 

brdwDWClnii:  of  iheUlPral  and  terminal  planeioraci75tml>imiUt to  Gc. 
4,  a  rcpUeed  by  Iwn  lri»ngu  I ^r  pluics ;  which  in  Gg.  6  ara  c       '  *      * 
MlUti^,  ind  aMume  uiotliEr  Ibrm. 


The  large  figure  an  the  Icf)  exhibila  a  CDmbined  vieir  of  all  Ihe  planet 
hitberlo  obFerved  on  Ihe  rrydnli  ofoiiile  of  (in  ;  ^  I  anil  J  1'  are  thoae  a( 
the  cammon  pyramiil ;  e  and  c*  those  of  the  comnioaly  observed  priam. 

The  uppennMt  uf  the  ti^urcs  on  the  ri^ht  repreienls  the  moat  ctta- 
moa  made  of  the  oxide  of  lin.  cotiaUUn);  of  equal  portionti  of  iwo  mmi- 
lar  cryalalii,  Ihe  lower  of  which  is  turned  nnd  ndaehcd  to  Ihe  upper ;  Ihe 
coiDmon  plane  or  Iheir  allBchmeot  being  p.irallel  lo  Ihe  plane  P'  oT  lb« 
upper  hair.  The  lines  down  Ihe  planea  e  ol  both  halves  reprcMnt  the 
~Irir  always  obnervable  on  Ihe  prismalic  planes  or  the  cryalals,  and  art 


sentcd  ii 


lower  nf  the  I* 

dlfTerent  polul  at  view  ;  il  wll3  be  observed  Ihat  the  lower  n 
only  of  poi'lionsoriliBpnania  ol  cryalals  attached  lof^ther, 
the  small  pinnea,  whieh  ani  parts  of  P'  and  / 1  ;  only  ihre 
four,  oriheie  aectiona  are  uaually  to  be  seen  thua  allaehcd. 


P  on  P' 133" 

P  on  P  over  Ihe  aumniii  .  112    lo 
P or  Pod  a H6 


/lon/lo, 

over  Ihi 

fV   . 


poDi ie» 

Poaftlorft'l 137 

Poan 123 
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Tin  belongs  almost  exclusively  to  primitive  mountains,  and 
is  found  in  veins  traversing  granite,  gneiss,  and  mica-slate. 

On  the  European  continent  it  is  met  with  abundantly,  on 
both  the  Bohemian  and  Saxon  sides  of  the  Erzebirge,  particu- 
larly at  Zinnwald  and  Schlackenwald,  where  it  frequently  oc- 
curs in  macled  crystals  of  considerable  magnitude,  weighing 
several  pounds.  .  It  is  also  found  in  Gallicia  in  Spain;  in 
the  granite  hill  of  Puy  les  Vignes,  Haut  Vienne,  in  France ; 
in  Greenland ;  in  Sweden  ;  in  Brittany,  near  Roc  St.  Andre ; 
in  Asia  on  the  east  coast  of  Sumatra,  in  the  island  of  Banca, 
and  on  the  peninsula  of  Malacca;  in  Mexico;  among  alluvial 
deposits  in  Chili,  &c.  The  granite  range  which  divides 
Tennasserim  from  Siam,  contains  large  deposits  of  tin,  and 
has  been  explored  by  an  English  scientific  traveller,  Mr. 
Royle,  who  has  obtained  the  mineral  in  fine  crystals. 

The  chief  repository,  however,  of  this  ore  is  in  Cornwall, 
where  it  occurs  in  veins  traversing  granite  and  slate  rocks,* 
accompanied  by  chlorite,  apatite,  fluor,  topaz,  schorl,  arsen- 
ical pyrites,  wolfram,  and  blende;  also  disseminated  in  gran- 
ite, as  in  that  of  St.  Michael's  Mount.  Generally  speaking, 
the  Cornish  varieties  are  not  of  large  size,  though  extremely 
perfect  in  form  and  symmetry,  nor  do  they  so  often  occur 
macled  as  those  of  Bohemia.  The  tin  mines  of  this  country 
are  well  known  to  have  been  worked  at  a  period  anterior  even 
to  the  Romans.  According  to  De  la  Beche,  the  Cornish  tin 
ores  sold  in  1837,  and  obtained  from  about  seventy  mines, 
amounted  to  rising  ^360,000.  The  quantity  of  pure  tin 
made  into  blocks,  was  five  thousand  one  hundred  and  thirty 
tons.     The  average  annual  value  has  been  about  ^300,000. 

In  the  United  States,  the  first  discovery  of  tin  was  by  Prof. 
Hitchcock  at  Goshen,  Mass-  Prof.  Shepard  aAerwards  found 
a  few  crystals  at  Beverly.  But  this  metal  was  not  known  to 
occur  in  situ,  until  Dr.  Jackson  discovered  it  in  veins  travers- 
ing granite  and  mica  slate  at  Jackson,  N.  H.,  where  it  is  asso- 
ciated with  wolfram,  and  various  other  substances  that  occur 
in  the  tin  mines  of  Cornwall  and  Saxony.  Prof.  Wm.  B.  Ro- 
gers, has  also  discovered  this  metal,  in  minute  quantities,  asso- 
ciated with  auriferous  quartz,  and  several  other  minerals,  at 
some  of  the  gold  mines  in  Virginia.  A  few  very  perfect  crystals 
were  detected  by  Mohs  in  the  albite  from  the  tourmaline  locali- 

*  These  ilatea  do  not  poMets  the  hif  h  antiqnitj  which  hai  heen  imputed  to  them, 
»ince,  both  ia  Cornwall  and  Devon,  they  are  Icnown  to  contain  nunierovs  foatilii :  and  !>• 
la  Beche  informs  os  that  one  of  the  ricnett  tin  mines  now  worked  in  Cornwall,  ia  in  a 
foffiiliremas  rock  eontaininf  encrinitea  and  eoruls.—  Phil.  Mny.,  united  scrips,  STii.  p. 
510.  We  are  thus  led  to  suppose  that  this  metal  may  he  discovered  more  frcqaently 
than  it  has  been,  by  searcbinf  for  it  among  the  newer  rocks.    [Am.  Ed.] 
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ty,  Chesterfield,  Mass. ;  and  more  recently  by  Mr.  Teschema- 
cber  in  very  brilliant  obtuse  octahedrons,  formed  by  the  replace- 
ments _/"  on  the  primary,  with  their  lateral  »olid  angles  replaced 
by  minute  platies  n,  the  measurementa  correEpoiiding  with  the 
two  6rst  and  last,  in  the  second  column  on  page  408. 

FiiROUS  Oxide  or  Tiir.  Wood  Tiit.  Ellin  oxydt  ctmcrelioDD^,  H. 
Conliins  rraaiGto9per  cent,  or  iron.  This  occurs  in  renibroi,  globulir.  iDd 
bolrycHdal  mastea,  or  id  wedee- shape d  jneces.  wbicb  have  arisea  rrom  ttatir 
partial  dealruclion  ;  the  auriBcei  are  generally  waler-norn.  It  eifaibiu 
TiHaiii  ahadea  or  brown,  which  Mmelimea  appear  in  concenlric  bunli, 
^ving  it  a  llgneoua  appearance;  Mruclure  divergingly  fibrous  In  one  di- 
reelion,  canceolrlc  Ismellar  in  Ihe  other :  lustre  glimmeriDg  or  silky,  ll 
occurs  in  same  oC  the  principal  stream  works  or  Cornwall,  Treqiiently  io 
maMea  weighing  several  pounds.  The  variety  which  has  received  the 
name  of  land'*  tiit  wood  tin  coosisli  of  minulc  spherical  maases,  of  a  silk; 
luitre,  and  of  allerDale  h*ir-brown  and  yellowish' white  colors  diiipiaed 
concentrically ;  the  hbrea  radiating  from  a  cenlre.  It  atnuods  in  the 
Deigbborbood  afTrcgurlhy  Moor  in  Cornwall. 

^RBAU  Tilt,  in  quartz  mck,  as  its  name  iociicales,  ia  the  alluviat  defatts 
of  tin  veins  separated  from  the  deposit  of  gravel  by  washing;  it  condstsol 
detached  fmginEnla  which  occur  in  many  ot  Ihe  low  grounds  or  manby 
places  of  Cornwall ;  il  is  sometimes  accompiuied  by  Kf"'"*  of  native  sold ; 
■nd  frequently  afsoeiated  with  animal  and  vegetable  remains,  such  U  Se«- 
borna,  hazel-nuta,  &c.  It  is  a  valuable  ore  of  lin,  Stanifcrous  graveb, 
according  to  Sir  Stamford  RalHea,  now  furnish  Ihe  lin  from  Bancs  and  iht 
other  pirls  of  the  Malayan  peninsula  and  Ltlanda  ;  and  Ihe  amount  wUcli 
they  aupply  is  supposecf  to  be  aboul  three  Ibouaand  Ions  per  unnuiii. 

TANTAt-iJCHDua  OiiDE  OF  TiH.  from  Fiobo  in  Sweden,  occurs  la 
■mall  grains,  imbedded  in  quartz,  ll  ia  black,  wilh  a  shade  of  red  or 
reddish-srev  ;  luslre  melallic  ;  fracture  uneven  ;  opake.and  hard  enough 
to  (cratcb  glass.  tIpeciGc  gravity  6*S&.  Does  not  alter  B  B.  One  variety 
aSorded  Berxelius  upwards  of  12  per  cent,  oxido  of  tantalum. 

SPHENE." 


Combination  of  titanic  acid,  silica,  and  lime. 

FWD.  Follmtlul.  St.  OoDiaid 


10(H)  Kl.|irotli.  99DK1iproita.  BB-5  CoMh. 

The  most  probable  composition  of  this  mineral,  aa  indicated 
by  these  analyses,  is  one  atom  tersilicnte  of  lime,  and  one  atom 
titaniate  of  lime.     Formula:  CalS^+CalT  t. 

Sp.  Gr.  3  49  —  30,     H.  =5  0— 55. 

Color  grey,  yellow,  hyacinlh-red,  and  brown,  also  various 
shades  of  green;    streak  greyish- white;    occurs  amorpbous. 


IIDbshlf  ill 
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and  in  crystals  difTeriDg  greallf  in  form;  the  primary  is  bq 
Oblique  rhombic  prism,  of  wltich  the  Inleral  angles  are  alter- 
nate!; about  133^30'  and  46°3D';  cleavage  parallel  to  the 
faces  o[  this  prism,  but  not  easily  observed;  fracture  imper- 
fect conchoidal ;  translucent  on  the  edges;  lustre  adamantine, 
■ometimes  inclining  to  resinous.  B  B,  the  yellow  Tarieties 
du  not  change  their  color ;  all  the  rest  become  yellow ;  they 
slightly  intumesce,  and  fuse  on  the  edges  into  a  dark-colored 
enamel,  and  with  hora\  afford  a  yellowish-green  diaphanous 
glass.  With  salt  of  phosphorus  it  fuses  slowly  into  a  globule, 
which,  afler  a  long  blast,  becomes  opaline  on  cooling;  in  the 
reducing  Hame  this  globule  assumes  the  amethystine  tinge 
characteristic  of  titanium.  Is  soluble  in  heated  muriatic  or 
nitric  acid,  leaving  a  siliceous  residue;  the  fragments,  when 
exposed  to  heat,  exhibit  a  brilliant  while  phosphorescence. 


It  occurs  chiefly  in  primitive  rocks. 

The  brown  and  almost  entirely  opake  Tarieliea  of  this  i 
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cie3  occur  with  augiie  in  beiia  of  iron  ore  nt  Arendal  in  Nor- 
way ;  in  a  granitic  rocic  al  SartuE  in  Greenland;  and  with 
scapolite  and  tremolite  in  the  limestone  quarry  of  Mal^jo  in 
Wermeland,  Sweden.  The  light-colored  and  frequently  irans- 
parent  cryMals,  on  the  other  hand,*  are  met  with  of  considera- 
ble magnilude,  frequently  mncled  in  (he  most  fanlasitc  man- 
ner, and  associated  with  felspar  and  chlorite,  at  Graubinden 
in  the  Grisons;  on  mica  slale  at  Si.  Goihard;  in  distinctly 
pronounced  brownish  crystals  disponed  on  chlorite  al  the  Val 
Maggia  in  Piedmunl;  of  a  yellowish-grey  color  accompanying 
the  rock  crystals  of  Mont  Blanc,  and  elsewhere  among  the 
Alps.  Small  individuals  occor  in  certain  syenites,  as  at 
Sirontian  in  Argylshire,  and  Criflle  in  Galloway.  More  rarely 
it  appears  among  volcanic  rocks,  as  at  the  Laacher  See,  and 
Andernach  on  the  Rhine.  —  Allan's  JUnmial. 

At  GrenviUe,  Lower  Canada,  sphene  occurs  associated  with 
table  Bpiir,  augiie  and  plumbago.  The  imperfectly  crystal- 
lized masses  are  of  considerable  size,  and  present  broad  folia 
with  brilliant  cleavage  planes.  They  hare  been  described  by 
Prof.  Shepard  under  the  name  of  Lcilcrite,  but  they  are  now 
admitted  to  be  only  a  variety  ofsphene. 

In  the  United  States,  small  and  nearly  jet-black  crystals, 
with  a  high  lustre,  accompany  the  cinnamon  sionc  and  egeran 
nt  Phippsburg,  Me.  These  crystals  are  similar  to  fig.  3,  ex- 
cepting that  the  planes  a  and  c  replacing  the  acute  and  obtuse 
solid  angles,  are  more  extended,  as  shown  in  (ig,  4.  A  brown- 
ish variety,  both  crystallized  and  ma.Bsii'e,  occurs  niih  scapes 
lite,  at  the  lime  quarries  in  Bolton,  M;iss. ;  and  Prof.  Hilch- 
cock  has  discovered  many  very  beaulifully  formed  crystals,  al 
Pelham,  in  ihe  same  Stale,  disseminated  in  gneiss  with  nugile 
and  Bclynolile.  At  Rogers'  Rock,  on  Lnke  George,  N.  Y., 
crystals  in  the  form  of  fig.  3,  and  with  the  planes  r  and  a 
more  extended,  are  very  abundantly  distributed  in  a  rock  com- 
posed of  hornblende,  felspar  and  foliated  graphite.  At  Mon- 
roe, Orange  county,  according  10  Prof,  Beck,  examples  of  the 
primary  form,  and  of  the  modificaiion  represented  by  (ig.  5, 
occur  in  limestone,  associated  with  scapolile  and  zircon.  They 
have  a  dark  chocolate-brown  color,  and  are  of  considerable 
size.  The  piimitive  limestone  at  Gouverneur  and  Hammond, 
St.  Lawrence  county,  has  also  furnished  many  very  beautiful 
crystals  of  this  mineral,  of  a  brownish-black  color,  and  brilliant 
resinous  lustre.  Their  surfaces  are  frequently  much  indented  or 
pitted  by  small  superficial  cavities  or  grooves,  as  if  they  had 
been  impressed  while  in  a  soft  slate.  In  New  Jersey,  at 
Franklin  and  Newton,  it  occurs  in  white  limestone  wilb  (pi- 
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nelle  and  pyroxene.     In  Bucks  county,  Penn.,  it  is  associated 
with  table  spar  and  plumbago. 

The  Spinlhere  of  Haiiy,  found  at  Is^re  in  France  on  crys- 
tals of  carbonate  of  lime,  is  only  a  variety  of  sphene. 

WARWICKITE. 

SUjMni.    {Jhur,  Jownu  ^  Sdenct^  zzziv.  313 ;  zxzri.  85.) 

This  mineral  was  formerly  known  to  the  mineralogists  of 
the  United  States  as  hypersthene.  It  occurs  at  Warwick  and 
Amity,  N.  Y.,  imbedded  in  a  highly  crystalline  white  dolo* 
mite  limestone,  with  Brucite  and  yellow  idocrase.  The  fol- 
lowing are  the  results  of  its  analysis,  by  Prof.  Shepard  :  titani« 
um  64-71,  iron  2*  14,  yttrium  OSO,  fluorine  2733. 

These  numbers,  as  viewed  by  Prof.  Shepard,  show  the  min- 
eral to  be  a  compound  of  twelve  atoms  difluoride  of  titanium, 
and  one  atom  difluoride  of  iron,  as  thus  expressed  by  the  for- 
mula :  12Tt2FH-F2Fl.       Sp.  Gr.  30  —  3  14.     H.  =  60. 

Color  hair-brown,  to  iron-grey.  Lustre  of  the  smallest  cry»- 
tals  metallic-pearly  in  a  high  degree  on  the  cleavage  faces, 
and  in  other  directions  only  vitreous  in  moderate  degrees. 
Opake,  excepting  in  very  thin  fragments,  when  it  is  translu- 
cent, and  transmits  a  reddish-brown  light.  Streak  dark  choca- 
late-brown.  Some  large  crystals  from  Amity,  N.  Y.,  present 
characters  somewhat  diflerent,  and  in  lustre  resemble  some 
varieties  of  rutile.  Primary  form,  an  Oblique  rhombic  prism, 
M  on  M  =93°  to  94°.  *  In  the  occurring  secondary  forms  of 
the  mineral,  the  obtuse  lateral  edges  of  the  primary  are  trun^ 
cated,  and  its  acute  edges  beveled  —  the  summits  being 
rounded.  Cleavage  parallel  with  the  longer  diagonal  perfect. 
The  planes  thus  obtained  are  flnely  striated  vertically,  and 
exhibit  very  distinct,  oblique  cross  cleavages.  Fracture  un- 
even. Heated  on  charcoal,  B  B,  it  does  not  fuse,  but  simply 
assumes  a  lighter  shade  of  color.  With  borax,  it  dissolves 
with  cficrvescence,  aflbrding,  ^hile  hot,  a  yellow  semi-opake 
glass,  which  on  cooling  changes  to  a  pale  green  and  becomes 
clear.  It  renders  carbonate  of  soda  opake,  at  the  same  time 
imparting  to  it  a  dull-yellow  tinge.  In  microcosmic  salt,  it 
melts  with  efiervescence,  the  globule  being  blood-red  while 
hot,  changing  to  orange-yellow  as  it  cools,  and  Anally  becoming 
reddish-grey  and  opake.  Pulverized  and  heated  in  a  glass 
tube,  it  gives  out  hydro-fluoric  acid. 

*  This  measuremout,  a*  civea  by  Dr.  B«ck,  Taries  from  103"  to  1U5".  The  ronndiah 
•arfacea  of  tha  planra  P,  ana  the  impflrfcct  finiah  of  the  secondary  phnes,  have  hitJierto 
rendered  it  impossible  to  determine  accurate  measarementa  of  a  single  crystal.  !¥• 
have  thus  only  an  imperfect  koowledfe  of  this  singnlarly  constitated  mineral,  the  speoiAo 
oharmcter  of  which  is  not  fully  admitted  by  miueruogista.    (Am.  Eo.) 

35» 


414 


I   METALS  mo 


j;SCHYNITE. 

It  contaiaa,  by  ihe  anulyaia  of  Hartwall,  (he  following  con- 
stituents :  titanic  acid  560,  zirconia  20'0,  oxide  of  cerium  150, 
lime  3-8,  oside  of  iron  2-6,  oiide  of  tin  0-5. 

This  mineral  is  a  titaniate  of  zJrconia  and  the  three  next 
bases,  as  thua  expressed  in  the  forniula  by  Dr.  Thomson : 
6Zrtl-|-2Crtt+CalTl+iFtt. 

Sp.  Gr.  514  —  5  5.     II.  —  50  —  60. 

Primary  form,  according  to  Dcscloizeaux,  a  Right  rhombic 
prism,  M  on  M  129°.  Brooke  supposed  the  primary  form  lo 
be  an  oblique  rhombic  prism,  and  gave  the  incidence  of  the 
lateral  faces  127°  and  53".  The  secondary  form,  as  staled  by 
Phillips,  was  the  primary  prism  terminated  by  a  summit  of 
four  faces.  Levy  lirst  observed  a  cleavage  perpendicular  to 
the  axis  of  the  prism,  among  ibe  specimens  in  the  Turner 
collection.  The  accompanying  figures  and  measurements,  hare 
been  taken  from  a  paper,  by  Descloizeaux,  in  the  Annalei  da 
Mines,  ii.  p.  349,  for  1843. 


M  0 


M  . 


129°  01 


P  OD  e 127  00 

e  on  e 7J  00 

M  on  t 109  SO 

b  OD  b 137  39 


The  above  angles  were  determined  by  direct  obserration 
with  the  common  goniometer,  and  verified  by  calculation.  The 
differences  were  very  alight,  which  is  remarkable  in  the  case 
of  crystals  not  measurable  with  the  reflective  goniometer,  and 
especially,  when  the  faces,  like  6  h,  are  small  and  dillicult  to 
measure.  The  incidence  of  M  on  M,  was  determined  with  the 
reflective  goniometer,  these  being  the  only  bright  planes. 

Color  dark  black,  inclining  to  brownish-yellow  when  transit!* 
cent;  lustre  resinous  ;  streak  dark  grey  or  black  ;  fracture  im- 
perfectly conchoidal ;  it  is  translucent  only  on  the  edges,  and 
when  in  thin  fragments.  B  B,  it  yields  in  the  matrass  some  water; 
on  charcoal  it  intumeaces,  and  becomes  yellow;  with  borax  fuses 
readily  into  a  dark  yellow  glass,  and  with  salt  of  phosphorus 
forms  a  transparent  colorless  bead,  but  with  soda  is  inaoluble> 

■  EdinlNJaiuii.  ofBcwncn,Diiv»rin,  iii.p.  SS.    Fbil.  Mif .  ud  Aluiili,  i.  p.  les. 
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This  miaeral  occurs  in  the  Ilmen  range  near  Miask  in  Si- 
beria, imbedded  in  felspar,  and  associated  with  mica  and  crys- 
tals of  zircon.  The  first  is  an  isolated  crystal,  and  the  other 
attached  to  a  gangue  of  granite  and  rose  colored  felspar. 

POLYMIGNITE/ 

Rtrulint.    {Jtiuudt  qf  PkUoMpkji^  second  series,  zii.  1 17.)    M elanophaas  reetangoliM,  D. 

Berzelius  subjected  10*16  grains  of  this  mineral  to  analysis 
and  obtained  the  following  results  :  titanic  acid  46*30,  zirconia 
14*14,  yttria  11*50,  peroxide  of  iron  12*20,  lime  4*20,  sesqui* 
oxide  of  manganese  2*70,  peroxide  of  cerium  5*00. 

Rammelsberg,  in  omitting  to  give  a  formula  for  this  mineral, 
observes,  that  owing  to  the  small  quantity  of  it  employed,  and 
the  difficulty  of  separating  the  titanic  acid  from  the  zirconia, 
the  analysis  exhibits  a  considerable  loss,  and  therefore  no  cal- 
culation can  be  founded  on  it.t 

Sp.  Gr.  4*77  —  4  85.  H.  =  6*5. 
Primary  form,  according  to  Rose,  a  Rhomboidal  octahedron, 
whose  dihedral  angles  are  136°  28',  116^22',  and  80°  16'. 
According  to  Levy  and  Brooke,  a  Right  rhombic  prism,  M  on 
M'  1 10°  30'  nearly.  Occurs  in  long  thin  prismatic  crystals,  the 
edges  of  which  are  commonly  replaced.  Color  black  ;  opake ; 
lustre  imperfect  metallic,  but  brilliant;  streak  dark  brown; 

traces  of  cleavage  parallel  to  M  and  M ;  frac- 
ture perfect  conchoidal,  presenting,  like  the 
surface,  a  brilliancy  almost  metallic.  Sur- 
faces of  the  crystals  deeply  striated  longitudi- 
nally. Per  se,  it  is  infusible,  and  remains  un- 
altered ;  with  borax  is  soluble  with  facility 
into  a  glass  colored  yellow  by  iron,  and  with 
salt  of  phosphorus  fuses  into  a  reddish  glass. 
The  measurements  are,  a  on  a'  136  28', 
M  on  M'  1 10°  30'. 

Polymignite  occurs  in  crystals  sometimes  exceeding  an  inch 
in  length,  imbedded  in  the  syenite  of  Stavern  and  Fredericks- 
warn  in  Norway.  According  to  Shepard,  this  mineral  has 
been  found  at  Beverly,  Mass. 

CERITE, 

Rhombohedral  Ceriam  |  Ore,  M.    Cerit,  Iliaingtr,    Ceriom  Oxid6  SillciAra,  H.    Ctri^ 
stein,  W.    Cererit,  L.     (Jncleavablo  Cerium  Ore,  J.    Ceritus  rhombohednis,  D. 

Peroxide  of  cerium eS'AO 67<0 

Bilica 18-00 17-0 

Peroxide  of  iron 9-00 9H) 

Lime I'QS 9H) 

Water  and  carbonic  acid 9^=:09*44  llisin^r.     IS-OsslOOH)  Vaoqnella. 

*  From  7rolt'(,  snuA,  and  fttytoat  ImUi  in  allusion  to  its  namerons  constitnenla. 
t  Handwtfrterbacb,  Snd  part,  p.  G9.  %  Cvriom,  alter  tlie  plaiMt  Cent. 


M 
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XATtrt    KETILS  AlTD 

i  Bamben,  divided  bj  ibe  aloaiic  weighla,  approach 

bij  one  aiom  eiiics,  one  of  }>«oxide  of  itod,  aod  one 

mple  bjdriMM  silicated  peroxide  of  ceriam. 

:  CrS+Aq.     Sp.  Gr.  4«— 5-0.     H.  =55. 

\  roee-Tcd  or  cIoTe-browa,  passing   into  grej  ;    streak 

urs  massiie ;  the  fracture  spltuiery  and 

j;   opake,  or  slighil;  Iransluceot  on  the 

I»:ratche3  g!a^;  giies  sparks  wiib  the  steel,  and  is  bard 

Bculllt  frangible.      B  B,  on  cbarcoal   it  splits,   but  does 

«ith  borax  it  inells  slonljr,  and  forms   in  the  OMdat- 

an  orange-jellow  colored  globide,  which  becomes 

Lolorl^  on  cooling ;  and  in  the  reducing  flame  aseames 

I  lint  of  iron.     With  salt  of  pbospborus,  in  the  oxidating 

K  presents  a  deep-red  glass,  Mhich  becomes  as  limpid  as 

^  cocJing  ;  and  which,  in  the  reducing  flame,  is  colorless. 

Ifound  onlj  in  the  copper  mine  of  Ba^lnaes  near  Riddar- 

(n  Sweden,  where  it  forms  a  bed  in  gneiss,  accumpanj- 

er,  molvbdena,  bismuth,  mica,  and  hornblende. 

:rEaar<  Cibite.  —  Laucier  defcribca  >  variciv  undn  llui 
s  Ibe  Coramindel  cout,  o(  i  blickish-bniini  color,  Wilh  aTitraouc 
i1  fnctace  H.  rtiuil  to  that  ot  pcidoKniU.  It  contains  oxide  of 
»0,  Diide  DTinHi  1»0,  lime  SO.  ilumiDa  6-0,  water  110,  oxide  at 
•e  1-3,  slici  1»D,  Glide  of  litanium  80.  Thew  quauthies  exceed 
wH  pull,  in  excen  occaiioneil  hy  the  ptoioxidc  of  cerium  in  the 

coming  pcroiide  in  ihe  analysis.       It  iaiumeices  when  healed, 

(1  up«i  both  by  acidi  and  alkaliei. 

SILICATE    OF    CERIUM. 
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Dr.  Thomson  has  rejected  his  own  analysis,  and  adopted  the 
second  by  Stromeyer,  according  to  which  the  mineral  consists 
of  simple  silicates,  (silica  16*51  At.,  bases  16*68  At.)  in  the  pro- 
portions thus  shown  by  the  formula  :  2AlS+CrS+FS+CalS. 

The  two  last  analyses,  by  Hisinger  and  Beck,  the  results  of 
which  nearly  coincide,  give  also  an  equality  in  the  atoms  of 
silica  and  bases ;  but,  compared  with  the  two  first  analyses,  the 
silica  is  differently  apportioned  among  the  bases.  The  formula 
expressing  the  constitution  of  the  mineral,  based  on  these  two 
analyses,  may  be  thus  stated  :  AlS-f-FS+CrS+iCalS. 

Sp.  G r.  3  5  —  40.     H.  =  6.0. 

Color  brownish-black  ;  streak  greenish-grey.  It  generally 
occurs  massive,  and  rarely  crystallized  in  the  form  of  the 
Doubly  oblique  prism,  its  primary,  according  to  Haidinger. 
They  are  variously  terminated  ;  cleavage  indistinct  parallel  to 
M  and  r  ;  fracture  uneven,  passing  into  small  conchoidal,  with 
an  imperfect  metallic  lustre;  opake,  the  thinnest  fragments 
sometimes  slightly  translucent,  and  of  a  yellowish-brown.  B  B, 
on  charcoal,  it  fuses  readily  with  effervescence  into  a  black  and 
shinin^r  ginss ;  with  borax  forms  a  black  opake  globule,  which  in 
the  oxidating  flame  appears  blood-red  while  hot,  but  becomes 
deep-yellow  on  cooling.     Gelatinizes  readily  in  nitric  acid.* 


0^ 


M 


M  on  r 116°  00' c.  g.  —  Haidinger. 

ron  T 129  00 

Ton  M 115  00 

$onr 135  30 

8  on  X 156  45 

/  on  a? 164  SO 

yon* 161  00 

>  on  .V 166  30 

y  onV 109  00 


Allanite  is  easily  distinguished  from  Gadolinite  and  orthite, 
by  its  difference  in  specific  gravity  and  hardness;  thin  frag- 
ments of  the  Gadolinite  also  are  translucent  on  the  edges  and 
of  a  fine-green  color ;  Allanite  is  commonly  opake,  rarely  trans- 
lucent, and  of  a  yellowish-brown. 

*The  Allanite,  ns  fijrured  and  dAtcribed  in  the  third  edition  of  thi«  treatise,  appean  to 
b«*  tho  tamo  minernl  which  haa  iiince  bef>n  dintinguithed  by  Haidinger  as  Forfiisonit*. 
This  is  nhown  by  thn  annlogy  in  cryttallino  form.  Doth  minemls  were  broii{rlit  from 
Groenlnnd  by  Prof.  Rieo^rlt^,  and  for  a  time  they  seem  to  have  been  confoandcd  with 
each  other—  Phillipn  nuppuiin^  he  had  given  the  meanuremffnlt  of  a  crystal  of  the  sam* 
mineral  which  Dr.  I'bomson  had  analysed.  As  his  measnr^meata,  given  in  the  third 
edition  of  thin  trout i!ip,  are  unriouStndly  acrnrati*,  they  should  accompnnv  the  fignr* 
nnder  the  species  Fergosonite  in  this  volume.  Bendant  haa  followed  Phillips  In  givlog 
the  fame  primary  form  to  Allanite,  and  baa  added  new  secondary  forms.    [An.  £0.] 
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Allaniie  occurs  imbedded  in  granite  at  Alluk,  near  the 
Bouthern  extreiiiiiy  of  Enst  Greenluiid,  where  il  was  discovered 
by  Professor  Giesecke. 

The  fifsi  discoverj-  of  this  rare  mineral  in  the  United  Slatet 
was  by  Dr.  Jnclcson,  in  the  limestoue  at  Bolton,  Mass.,  Bccom- 
pnnyJLig  petulite.  It  has  since  been  iound  by  Prof.  Uiichcock, 
at  Aibol,  Mass.,  occurring  in  gneiss.  The  prisms  are  rarely 
two  indies  long  and  a  qnarier  of  an  inch  thick,  truncated 
upon  the  lateral  edges,  so  as  in  factlo  become  six-sided  prisma; 
but  they  present  no  distinct  terminations.  The  fracture  is 
reainoua,  and  all  the  external  characters  of  the  mineral  corres* 
pond  with  Allaniie  from  Greenland. —  {Final Rtporl  on  Mono- 
ehusetts,  ii.  p.  686.)  Prof  Bcck[Report,  p.  441 )  cites  a  locality 
at  Munroe,  Orange  county,  N.  Y.,  where,  however,  it  has  not 
presented  any  regular  crystalline  form.  According  to  Prof. 
Sbepsrd,  it  is  found  in  granitic  gneiss,  in  slender  black  pris- 
tnatic  crystals,  about  an  inch  in  length,  in  the  town  of  North 
Killingaworth,  Conn. 

The  ceriae  of  Berzelius  is  found  associnted  with  cerhe,  >l 
Baslnaes  near  Riddarhytlnn  in  Sweden. 


TORBI^LLITE.' 
Pnf,  ttcnuiet.    (•fu.  tfOii  Lfaitm  if  tret.  Hli.  tfUet  Vtrk,  i.  3T.] 

Consislsof  peroxide  of  cerium  ]2;J2,  silica  32  00,  protoxide 
of  iron  21  00,  alumina  a08.  lime  24  OP",  water  3-50— Renwick. 
It  is  infusible  ptr  sf,  bni  forms  with  borax  a  glass  which  is 
green  while  hot,  but  which  becomes  colorless  on  cuoling.  It 
effervesces  with  acid.  Color  dull  verniilion-red;  streak  rose- 
red;  fracture  granular  ;  afiecls  the  magnet  slightly.  Resem- 
bles ferruginous  jnsper. 

This  mineral  has  since  been  examined  by  Faraday  and 
Children,  who  discovered  in  it  a  notable  quanlity  of  oxide 
of  manganese,  but  failed  to  delect  the  presence  of  oxide  of 
cerium.— (^n«.  of  Phil.,  strond  sencs,  is.  217  )  It  is  possi- 
ble, however,  that  the  substance  examined  by  Ihese  Chemists, 
may  not  have  been  the  same  with  that  submitted  to  analysis  by 
Prof.  Rcnwick,  but,  on  the  contrary,  a  silicate  of  tnanga- 
nese  and  iron,  allied  to  Troostite  and  Fowlerite.  But  unfor- 
tunately the  Torrellite  of  Renwick,  is  not  now  recognised  by 
mineralogists,  and  we  are  even  ignorant  of  its  precise  locality. 
The  nnme  is  deserving  of  some  better  established  .species  than 
either  of  those  to  which  it  has  been  applied.     (SceColumbile.) 


u  of  Prar.  Joliii  Tdctej,  of  N»>  Yotk. 


J 
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ORTHITE.* 
MelanophKUi  acicularis,  IX 

Combination  of  silica,  alumina,  the  oxides  of  iron,  cerium, 
lanthanium,  manganese,  lime,  yttria,  magnesia,  and  a  small 
quantity  of  water. 

Finbo.  Ytterbj.  Gottliebaguif.  Fille-FjeU. 

Protoxide  of  carium 17-UO 4*96 lV-44aodkuilbaninin9f-43 

Silica 36-S5 3d-J4 dSrWi 34-»3 

Lime 4H9 5-ltf 7-84 10-49 

Alumina 14-00 8*18 14-80 14^ 

Protoxide  of  iron Jl-43 9-OG l-i-44 14-90 

Protoxide  of  manganese...  l-Sti 0-00 3-40 0-66 

Yttria 3-80 29-81 3-44 1-01 

Water 8  70 4  59 6-38 0-58 

Magaeiia,  potash  and  «oda  0-00 1-21 0-00  Mf .  0-65 

97-81  BersoHus.     99-93  Berxoliiit.  99-43  Berzeliu*.        lOOHISt 

The  orthite  which  most  nearly  resembles  Allanite  in  compo- 
sition, as  that  from  Finbo,  is,  according  to  Berzelius,  a  mixture 
of  tersilicates  of  cerium,  alumina  and  iron.  The  variety  from 
Ytterby  is  an  orthite  mixed  with  gadolinite.  That  from  Nor- 
way, according  to  Scheerer,  differs  from  Allanite  only  in  the 
addition  of  yttria  ;  and  he  even  gives  the  same  formula  for  the 
variety  from  Ytterby.  He  has  endeavored  to  show  that 
orthite,  Allanite  and  cerite,  have  together  the  same  expression 

•  •  •    •  •  •  ■       •  •  •  •  •  • 

—  2R  Si+3R3Si :  in  which  R  is  alumina  and  peroxide  of  iron, 

and  R,  on  the  contrary,  represents  yttria,  protoxide  of  cerium, 
oxide  of  lanthanium,  protoxide  of  iron  and  of  manganese,  lime 
and  magnesia;  thus  differing  only  as  varieties  in  the  kind  and 
quantity  of  those  ingredients  which  are  considered  isomor- 
phous.| 

Orthite  occurs  either  massive,  or  in  long,  thin  acicular  crys- 
tals, sometimes  two  feet  in  length.  Primary  form  undetermined. 
Color  ash-grey,  inclining  to  black ;  opake;  lustre  vitreous; 
streak  brownish-grey  ;  fracture  conchoidal.  It  resembles  ga« 
dolinite,  but  differs  in  fusibility.  Alone  on  charcoal,  B  B,  it 
intumesces,  becomes  yellowish-brown,  and  finally  fuses  to  a 
black  blistery  glass.  In  heated  acid  it  gelatinizes ;  with  borax 
dissolves  readily  into  a  globule,  which,  when  hot,  is  red  ;  when 
cold,  yellow.  With  fluor  spar,  shows  the  reaction  of  iron, 
with  soda,  that  of  manganese. 

Orthite  occurs  in  acicular  diverging  dark-brown  colored 
prisms  sometimes  exceeding  a  foot  in  length,  imbedded  in 
quartz,  at  Finbo  near  Fahlun  in  Sweden  ;  also  in  black  vitre- 
ous masses,  disseminated  through  granite,  at  Skeppsholm,  one 
of  the  islands  of  Stockholm.  It  has  likewise  been  met  with  at 
Lindenaes  and  Fille-Fjeld,  in  Norway,  and  was  brought  from 
Greenland  by  Gies^ck6. 

*  From  o(^Of ,  itraight.         t  Scheerer.    RammeUberf  *i  Handwdrterboeb,  iL  p.  99> 

X  Rammeleberf*!  HandwVrterboch,  iu  p.  30. 
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According  to  Berzclius,  this  mineral  is  composed  of  neutral 

fluntes  ofiime, cerium  and  yttrium.     The Anitrican  specimen 

approaches  this  composition  in  the  proportions  ofcerium,  fluoric 

acid  and  yttria,  but  there  is  a  deficiency  in  the  quantity  of  lime. 

Sp.  Gr.  3-4—  3-5.     H.  between  4-5  and  70. 

The  color  of  this  mineral  is  violet,  or  greyish-red,  of\en 
mingled  in  the  same  specimen.  It  occurs  in  amorphous 
masses,  varying  from  a  thin  crust  to  half  a  pound  in  weight,  and 
presenting  occasional  traces  of  cleavage  parallel  to  the  sides  of 
an  Oblique  rhombic  prism,  whose  lateral  planes  incline  under 
angles  of  about  108°  30'.  It  is  opake;  lustre  glistening;  the 
American  specimens  pearly.  B  B,  per  sr,  it  loses  its  color 
and  becomes  white,  but  does  not  fuse ;  but  on  the  addition  of 
gypsum  it  melts  readily  into  an  opake  globule.  Is  soluble  with 
residue  in  boiling  muriatic  acid. 

The  American  specimen,  as  examined  by  Dr.  Jackson, 
presents  the  following  characters.  B  B,  alone  on  charcoal,  turns 
yellow  and  fuses  into  a  greenish  slag.  With  soda,  in  the 
oxidating  flame,  fuses  into  a  yellow-greenish  opake  enamel. 
In  the  reducing  flame  turns  white  and  remains  opake.  With 
borax,  it  dissolves  readily  into  a  glass,  which  is  reddish-yellow 
while  hot,  but  colorless  when  cold.  With  salt  of  phosphorus, 
it  fuses  into  an  opaline  glass,  which  is  yellow  when  hot,  but 
colorless  when  cold.  In  this  glass  silicic  acid  is  discernible  as  a 
white  skeleton,  or  in  fine  white  particles.  With  gypsum  it  read- 
ily fuses  into  a  greenish-yellow  enamel.  The  powdered  mine- 
ral, placed  in  a  platinum  crucible  and  moistened  with  sulphuric 
acid,  gives  out  hydro-fluoric  acid  on  the  application  of  heat. 

The  foreign  locality  of  this  mineral  is  at  Finbo,  near  Fahlun 
in  Sweden. 

It  has  recently  been  discovered  in  the  United  States,  but 
we  are  ignorant  of  its  exact  locality.  It  was  found  by  Prof. 
Hitchcock  in  Worcester  county,  Mass.,  during  his  Geological 
survey  of  the  State.  As  Allanite  occurs  in  the  town  of  Bol- 
ton, and  as  the  scapolite  of  Boxboro',  has  recently  been  found 
by  Dr.  Jackson  to  contain  oxide  of  cerium,  it  probably  came 
from  one  of  these  towns.  It  was  supposed  to  be  Huate  of  lime, 
until  Prof.  Hitchcock  inferred  its  true  nature  from  its  resem- 
blance to  the  foreign  mineral,  with  which  the  analysis  of  Dr. 
C.  T.  Jackson,  has  now  fully  identified  it. 

It  forms  a  thin  layer  on  quartz  and  Allanite,  associated  with 
silvery-white  mica  and  red  garnet ;  is  massive,  with  traces  of 
crystalline  structure.  The  color  like  the  foreign  specimens, 
but  passing  into  lilac  or  pink  color.  Thinnest  layers  are 
translucent. 

36 


MENGITE.     MONAZITE. 

Brvob.     (PkO.  Mtr.  I,  IB7.}      Maailllx,  ArnUUiipl.     (ScfmVrer'l  /htmI, 
]t.:MI.)     EdwudiiK,  S)i^r^     (Jmrr.  J»tr.  tf  Sritui,  Ili.^l-J 

B  mineral,  lirsi  named  and  described  by  Breiihaupt,  hai 
inalyzed  by  Kersten,  who  oblained  the  fullowing  reauiis, 
wn  ia  ihe  first  column  : 


PtnuldtDfliB a-10...ZlrrD 


1.  Gr.  4-924. 


W'>3  She  pint  t 

=  50,t 
Primary  rorra,  according  to  Descloizeaux,  an  Oblique  rhom- 
bic prism,  M  on  M  92°  AV,  P  on  M  100°  25'  IS".  Brooke, 
from  the  measurement  of  a  crystal  whose  planes  were  too  dull 
for  permitting  the  use  of  the  reflectiTe  goniometer,  ga^e  ihe 
inclination  of  M  on  M,  nearly,  95°  30',  P  on  M  I00°4  The 
following  figure  and  measurements  of  monazite,  are  from  a 
paper  by  M.  Descloizeaux,  on  the  primitive  and  secondary  form 
ofthis  mineral,  in  the  ^nn.  (JcxMnr^  for  1842,  tome  ii.  p.  3(U. 
e  determined  by  the  reflective goniome' 
rilied  by  calculal' 


rAiiicF.Janr.arSci.i.ci 
tsShspud  —  ep,  Gi.  1-B.    H.= 


bir.rtleiB.     Thonimo  i.hii:hhewinn«Ill 
•bsnW  halt  cUimtd  tka  rntntaa,  bat  Bi 
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The  secondary  dominant  form  of  monazite,  according  to 
Descloizeaux,  is  a  square  prism  flattened  on  one  of  its  faces, 
and  terminated  at  each  extremity  by  an  irregular  tetrahedrai 
summit.  The  planes  M,  are  always  very  small,  and  in  some 
crystals  entirely  wanting.  The  faces  of  the  crystals  are  not 
equally  brilliant,  those  lettered  e,  especially,  having  a  greasy 
look,  which  prevented  a  rigid  measuring  with  the  reflective 
goniometer ;  and  for  this  reason  the  incidences  of  some  of  the 
faces  measured,  with  those  calculated,  did  not  exactly  agree. 

Color  hyacinth  or  brick-red ;  translucent  on  the  edges ; 
lustre  vitreous ;  streak  white.  Heated  to  redness  in  a  glass 
tube,  it  suffers  no  change.  In  the  strongest  heat  of  the  blow- 
pipe, it  only  melts  upon  the  edges,  when  it  becomes  greenish- 
yellow.  Treated  with  soda  or  borax  in  the  reducing  flame,  it 
dissolves  with  effervescence  into  a  light  yellowish  opake  mass. 
Dissolved  in  salt  of  phosphorus,  the  globule  is  yellow  while 
warm,  but  on  cooling,  becomes  yellowish-green  and  opake. 
The  American  variety  exhibits  very  nearly  the  same  character, 
B  B,  but  differs  in  its  behaviour  with  acids,  being  slightly  effectF 
ed  by  Aqua  Regia,  while  the  monazite,  according  to  Kersten,  is 
decomposed  by  chlorhydric  acid  with  the  evolution  of  chlorine. 

The  crystals  of  Edwardsite  were  first  described  by  Prof  Shep- 
ard,  as  oblique  rhombic  prisms  (M  on  M  95^,  P  on  M  100  ) 
replaced  on  their  acute  lateral  edges  by  single  planes  inclining 
to  the  adjacent  lateral  faces  under  137**  30'* ;  and  the  very 
minute  crystals  have  their  summits  surmounted  by  four-sided 
pyramids,  whose  faces  correspond  to  the  lateral  edges  of  the 
prism  ;  in  others,  the  replacements  of  the  acute  lateral  edges  is 
so  deep  as  to  cause  them  to  assume  a  flattened  shape.  Cleav- 
age, generally  indistinct  parallel  to  the  oblique  terminal  plane, 
but  very  perfect  parallel  to  the  longer  diagonal.  They  closely 
agree  with  monazite  in  the  measurementof  their  angles,  as  since 
determined  with  the  reflective  goniometer  by  Prof  Shepard, 
and  calculated  by  Dana.  M  on  h  in  Edwardsite  gave  136^  30^, 
a  on  A  HO**  10',  c  on  A  126''  25',  e  on  k  131**  22'.  In  their 
ordinary  occurring  forms,  and  in  all  their  external  characters, 
there  is  also  a  very  close  resemblance  to  monazite. 

Monazite  is  found  in  the  mountains  about  Ilmensee  in  Sibe- 
ria, associated  with  flesh-red  felspar  in  granite ;  it  was  first 
described  by  Brooke  under  the  name  of  Mengite,  in  honor  of 
AT.  Menge,  by  whom  it  was  discovered. 

Edwardsite  occurs  at  Norwich,  Conn.,  at  the  Falls  of  the 

*ThMe  were  onlj  approximate  meaauremenU  obtained  on  an  imperfect  crjrital  with 
the  common  goniometer,  and  have  aince  been  corrected  bjr  Prof.  Shepftrd. 
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Yantic,  in  small  brownish  or  byaciulhine-red  crystals,  in  a  red 
feUpathic  granite  accompanied  by  Sillimaiiite.  The  crystals 
are  rarely  above  a  ijuarter  of  an  inch  in  length,  and  one-siKtii 
of  nn  inch  in  thickness,  A  single  crystal  was  also  noticed  by 
Prof.  Shepard  at  the  locality  of  Silliiuanite  in  Chester,  Conu.* 
Edwardsite  was  supposed  to  be  a  new  species  by  ProC 
Shepard;  but  Prof.  G.  Hose,  from  a  careful  eTamiaatioa  of 
this  mineral,  having  been  led  to  regard  it  as  identical  with 
monnzite,t  Prof  Shepard  has  instituted  a  new  examination  of 
its  characters,  and  has  fully  satisfied  hiuself  of  the  identity  of 
the  two  minerals.  He  finds  the  oxide  of  cerium  to  be  accom- 
panied hy  oxide  of  lanthanium,  (a  substance  unknown  to  him 
when  he  made  his  first  analysis,)  as  well  as  by  thorina  and 
OMde  of  tin,  which  at  first  escaped  bis  notice.  As  the  tin,  frcHn 
its  minuteness,  is  evidently  accidental,  it  is  not  a  little  remark- 
able that  Rose  should  also  Jind  it  iu  the:  American  mineral. 


Ebbmitc  — This  mineral,  ths  nsme  af  which  is  derived  from  iprjii'ii, 
Mliludfl.  in  atludcH]  ID  lis  rare  occurrence,  hb9  firnt  noticed  by  Prof.  Snep- 
hard,  in  liit  Report  on  Ike  Gealogicai  Santy  oj  Connrclicut,  and  iltei^ 
wards  ia  a  paper  in  llie  jlmer.  Jour.  oJ  Science,  wiu.Sii,  wliere  be  bu 
deacriboil  its  cryatilla);rBphiciil  and  general  pliysical  characters,  under 
tbe  dengnation  ot  a  new  species.  In  vol.  xxxiii.  of  the  Atarr.  JourHol  ^ 
Science,  J.  U.  Dana  has  Eiven  the  drawioga  of  three  crfatola  of  ihn 
mlDRral,  and  recorded  Ibeir  an^lar  meBiiureinenta.  His  r«>u1la  at  lirM 
ted  him  lo  ciHncide  in  the  opinion  ot  Prof,  Shepnrd ;  but  from  a  sulisequent 
examlnalion  and  comparlaon  of  the  eremite  with  monaiile,  as  lt>  iUt  hard- 
nesa,  color,  lustre  and  cleavage,  aa  ve}l  as  from  iti  agroimeiit  with  the 
■Bglea  of  monazite,  as  slated  by  Descloizenui,  be  now  ret^arilB  iheae  iw» 
niinerala  aa  identical.     The  incidences,  as  d»lernilneil  by  Dana,  are  H  on 

h  136"  3*,  u  on  A  HO"  40',  e  on  h  136"  8'.  e  on  i  131°  62'.! Inter  Jaur. 

q/  Science,  xlv.  402,  Aa  descritied  by  Prof.  Sl)epard,  the  primary  form  is 
aiippoaed  to  be  a  Right  oblique-angled  prism,  M  on  T  I'1U°  30'  — the  au^ 
faces  or  Iheae  planes  being  smooth  and  brilliant.  Fracture  nmchmdal  to 
uneven  ;  lustre  resinous  (o  vitreous ;  color  between  clove  and  yellowish- 
brown  ;  aeini-lranspareut;  streak  paler  than  tbe  color.  B  B,  it  iiistiDll]> 
becomes  transparent  and  colorless,  but  does  not  auflcr  the  alighteat  fuiloii, 
even  In  very  thin  I'ragmenla.  Healed  with  earbonate  ofsodii,  on  a  platina 
support,  an  opalie  white  masa  was  obtained,  itained  in  s  Nngla  spot  of 
cinnamon  brown  color.  With  borax,  fuses  alowly,  attended  by  ■  sliebt 
cHervescence,  and  yields  a  Iranaparenl  amber-yellow  globule,  which.Tiy 
darning,  becomes  paler  and  milky  in  ita  clearness.  In  i  glass  lube,  heatM 
with  sulpljurie  icid,  it  shows  Ihe  presence  of  Buortc  acid. 

Thid  mineral  was  discovered  by  Mr,  T.  R.  Dullon,  imbedded  in  albitie 
granite,  and  accompaoied  by  apatite,  at  Water  town.  Conn  The  cryalalsarc 
■mall.  Ihe  lareesl  not  over  one-linh  of  an  inch  long ;  the  others  rarylog 
from  one-siitteotb  lo  one-twenlieth  of  an  Inch. 


;  <>rc<>iineclfciit,p.l91.    i 
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NEUTRAL  FLUATE  OF  CERIUM. 
Deuto-fliMte  of Cerinm.    Flncerine,  BtmdoML    Spanialns  h«sagonuf,  D. 

Consists,  according  to  Berzelius,  of  per  and  protoxide  of 
cerium  82*24,  yttria  1*12,  fluoric  acid  16*24. 

The  per  and  protoxides  of  cerium,  according  to  Berzelius, 
exist  in  this  mineral  in  the  proportions  of  two  atoms  of  the 
former  to  one  of  the  latter ;  whence,  as  it  is  a  simple  fluate  of 
cerium,  it  consists  of  one  atom  fluated  protoxide,  and  two  atoms 

fluated  peroxide  of  cerium.     Formula:  CrFl-|-Cr2Fl. 

Sp.  Gr.  4*7.     H.  about  4*0. 

Occurs  in  six-sided  prisms,  in  plates,  and  in  amorphous 
masses,  of  a  reddish  or  wax-yellow  color.  Dull ;  translucent 
in  extremely  thin  fragments ;  and  having  an  uneven  fracture. 
B  B,  on  charcoal  it  does  not  fuse,  but  merely  becomes  slightly 
brown ;  with  borax  and  salt  of  phosphorus,  it  gives  in  the 
oxidating  flame,  a  red  or  orange  colored  globule,  which  becomes 
pale  on  cooling ;  in  the  reducing  flame  it  loses  its  color  entirely. 
Heated  in  a  tube  it  corrodes  the  glass. 

This  mineral  has  hitherto  only  been  found  at  Finbo  and 

Broddbo  near  Fahlun  in  Sweden,  in  very  small  quantities ;  it 

occurs  imbedded  in  granite,  and  associated  with  pyrophysalite, 

orthite,  &c. 

DouBLB  Fluate  of  Cerium  and  Yttria. — This  is  an  earthy 
mineral  found  at  Finlio  in  Sweden ;  it  is  much  more  common  than  the 
preceding,  but  its  size  seldom  exceeds  that  of  a  pea.  It  is  usually  of  a 
pale-red  color,  but  occurs  deep-red,  yellow,  and  even  white.  It  is  very 
soft,  and  may  easily  be  scratched  by  the  nail.  According  to  Berzelius,  ft 
is  a  mechanical  mixture  of  the  duate  of  yttria,  with  fluate  of  cerium,  and 
silica.    It  presents  nearly  the  same  re-actions  as  the  Neutral  Fluate. 


SUBSESaUIFLUATE  OF  CERIUM. 

Basi-corine,  BeudaxL     Spanialu*  dodocahedrua,  D. 

This  is  the  sub-fluate  of  cerium,  or  fluate  of  cerium  with 
excess  of  base,  of  Berzelius,  and  is  composed,  according  to  his 
analysis,  of  peroxide  of  cerium  H4'20,  fluoric  acid  10*85,  water 
4*95.  These  numbers  give  very  nearly  one  and  a  half  atom 
peroxide  of  iron,  to  every  atom  of  fluoric  acid,  united  with  a 
half  atom  of  water.  It  is  therefore  a  hydrous  subsesquifluated 
peroxide  of  cerium,  as  described  by  Dr.  Thomson.     Formula : 

CrUFl+^Aq. 

This  mineral  diflers  from  the  above  in  containing  rather  a 
larger  proportion  of  the  oxide  of  cerium  —  in  the  absence  ol 
yttria  —  and  in  the  presence  of  a  variable  quantity  of  water. 
It  possesses  considerable  resemblance  to  porcelain-jasper. 
Color  yellow ;  with  occasional  slight  traces  of  crystallization, 

36» 
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approaching  to  rhombic  dodecahedrons.  B  B,  on  charcoal  U  is 
infusible,  becomes  black  at  hd  iucipienl  redDess,  but  on  cool- 
ing, assumes  successively  dark-bruwn,  red,  and  orange  lints. 

It  occurs  in  minute  quantities,  accompanying  Attonile,  at        , 
Bastnaes  near  Kiddarhyttan  in  Sweden. 

Dr.  Jackson  has  recently  discovered  this  substance  encrust  | 
ing  the  pink  scapoHte  from  Boxboro',  Mass.,  and  also  contained 
in  the  small  cavities  of  the  scapolite  rock.  He  regards  it  as  a 
Ili/drated  BasU-fuoride  of  Cerium.  It  is  of  a  fine  sulphur- 
yellow  color,  and  pulverulenl,  or  in  minute  yellow  scales.  BB, 
it  is  infusible,  and  turns  dark  brown  at  a  red  bent.  With 
boran,  it  forms  a  glass  which  is  orange  colored  while  hot,  and 
nearly  colorless,  or  of  a  delicate  green  tinge  when  cold.  It 
forms  a  lemon-yellow  solution  in  chlorohydric  acid,  from 
which  crystals  of  sulphate  of  potash,  precipitate  a  white  powder, 
which  is  sulphate  of  cerium  and  potash. 

PITCll-BLENDE. 

U'ruoliim  On™.  M.'''ur>Bioi'ioiMi*ooi'  D.""  "      '               J 

Pn>UiUsoriinin]Din....S'» M-M  I 

Produlda  of  Inn »S (uM  I 

Bilin S-U »ini  I 

BalphunliDiiul tl^ 4-ao  I 

OlidBDrtolaJL M Via  I 

louil  Kkprolh.      ToJw  PfaiT. 

The  several  analyses  which  have  been  made  of  this  tnioeral 
rather  indicate  it  to  be  a  mechanical  mixture,  ihnn  a  chemical 
compound.      It  has  been  regarded  by  some  as  a  silicate  of       i 
uranium  ;  but  the  ratio  of  the  silica  to  the  oxide  of  uranium, 
dilTers  so  much  as  to  render  this  view  of  it  very  improbable.  I 

Sp.Gr.  G-05  — 705.      H.rzSS. 

Color  greyish-black,  brownish-black,  and  iron-black;    and 
occurs  globular,  reniform,  massive,  disseminated,  and  pulvera- 
lent;  Torm  and  crystalline  structure  unknown  ;  fracture  uneven,        ' 
or  small  conchoidal ;  lustre  dull  or  imperfect  metallic  ;  in  the        i 
former  case  frequently  presenting  iridescent  colors  superficial- 
ly;   it  is  opake;    very  brittle,  but  sometimes  scratches  glass.        | 
Per  se,   it  is  infusible  B  B;  but  with  borax  it  yields  a  deep 
yellow  colored  glass,  which  becomes  of  a  dirty  green  in  the 
reducing  flame,  and  when  saturated  to  a  certain  point,  turns 
black  on  ilaming.     If  reduced  to  powder  it  is  slowly  soluble  in 
nitric  acid,  with  effervescence  and  a  disengagement  of  nitrous 
gas.     Does  not  act  on  the  mngnet. 

It  occurs  in  botryoidal  masses,  accompanying  various  ores 
of  silver  and  lead,  at  Matienberg,  Schneeberg,  and  Johann-       i 
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georgenstadt  in  Saxony ;  at  Joachimsthal  and  Przibram  in 
Bohemia;  at  Rezbanya  in  Hungary;  and  with  uranite  in 
several  of  the  Cornish  mines.  It  is  a  valuable  ore  to  the  por- 
celain painter,  yielding  a  fine  orange  color  in  the  enamelling 
fire,  and  a  black  one  in  that  in  which  the  porcelain  itself  is 
baked.  —  Allan's  Manual, 


URANITE. 

CALCAREO-PHOSPIIATE    OF    URANIUM. 

Phosphate  of  Uranium.  Urnn  (•limmcr,  W.  Urane  Oxid6,  H.  Urana  Micae^,  Br. 
Uran-Mica,  J.  Pyramidal  Eunhlore  Mica,  M.  Caleareo-phoaphate  of  UraniuiD. 
TTuwuoH,    Uranaluii  quadratui,  D. 

Combination  of  phosphoric  acid,  lime,  oxide  of  uranium, 
and  water,  with  other  accidental  mixtures. 

Autun.  Autun. 

Peroxide  of  uranium 50*37 55H) 

Phoxphurir  acid 14-63 14*5 

Lime. 5-«6 4*6 

Mii^ueiia  and  oxide  of  manganese..  0*19 0*0 

Silica  and  oxide  of  iron S-hS 3*0 

Barytes 1*51 0*0 

Wiler 14-9i) 91*0 

Fluoric  acid  and  ammonia traces. 0*0 

99*  17  Berzolios.       96*1  Laugier. 

The  constitution  of  this  species,  as  deduced  from  the  first 
analysis,  is  one  and  a  half  atom  lime,  two  atoms  peroxide  of 
uranium,  three  atoms  phosphoric  acid,  and  twelve  atoms  water. 
Consequently,  the  phosphoric  acid  is  combined  with  peroxide 
of  uranium  as  a  simple  phosphate,  and  with  the  lime  as  a  sub- 
sesquiphosphate,  as  thus  expressed  by  the  formula:  2UPh+ 

CalH-hPh+12Aq. 

Sp.  Gr.  312.  H.  =  225. 
Color  lemon-yellow,  the  same  crystal  being  sometimes  yellow 
at  one  end,  green  at  the  other ;  it  becomes  brownish  and  dull  by 
decomposition.  It  is  found  crystallized  in  quadrangular 
prisms,  in  four-,  six-,  and  eight-sided  tables,  rarely  in  acute 
and  obtuse  octahedrons ;  the  structure  is  lamellar,  and  it  is 
mechanically  divisible  parallel  to  all,  and  with  remarkable  ease 
to  the  terminal  planes  (P)  of  a  Right  square  prism  —  the  form 
of  the  primary  crystal.  Transparent,  translucent,  or  opake  ; 
Uie  lustre  shining,  pearly  upon  the  face  P  ;  it  yields  easily  to 
the  knife,  and  is  brittle.  It  decrepitates  violently  on  charcoal 
B  B,  and  loses  about  33  per  cent,  by  ignition ;  with  borax  and 
salt  of  phosphorus,  the  glass  obtained  in  the  reducing  flame 
remains  green  after  cooling;  with  soda  the  assay  yields  no 
metallic  particles.  Its  solution  in  nitric  acid  is  yellow,  and  in 
ammonia  white. 
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Cornwall.  Cornwall. 

Peroxide  of  uranium liO-'Jo (j()-0 

Phosphoric  acid I5*.'>6 ll>*U 

Oxide  of  copper 8*44 90 

Water lo-s)5 H-5 

Blony  matter 0-70 0*5 

lOUHW  Berxeliof.      ]0(H)  £.  Phillipt. 

These  results  lead  to  the  same  atomic  composition  with 
the  last  described  species,  excepting  that  oxide  of  copper  is 
substituted  for  lime.     The  formula  is,  therefore,  thus  stated; 

2UPh+CpiiPhH-l2Aq. 

Sp.  Gr.  3  33.     H.=:2  0  — 2  5. 

This  species  corresponds  with  the  preceding  in  crystalline 
form,  and  in  all  other  points  except  in  the  following. — Its 
color  is  cmcrnld-green  or  grass-green;  its  solution  in  ammo- 
nia is  blue  ;  B  B,  with  borax  and  salt  of  phosphorus,  the  glass 
obtained  in  (he  reducing  flame  becomes,  on  cooling,  red  and 
opnke.  With  soda  the  chalcolite  of  Cornwall  is  reduced  into 
white  metallic  grains. 

Beautiful  varieties  of  this  species  have  been  found  in  Corn« 
wall,  particularly  in  the  veins  of  Tin  Croft  Mine,  and  Hue] 
Buller  near  Redruth,  with  red  copper  and  arseniate  of  iron  in 
Iluel  Gorland  and  Pluel  Unity,  at  the  Tolcarn  mine,  and  in 
Gunnislakc  mine  near  Callington.  This  species  might  some- 
times be  confounded  with  green  mica,  but  the  laminae  of  mica 
are  flexible  and  elastic,  while  those  of  uranium  are  brittle,  and 
do  not  bend ;  mica,  moreover,  is  not  soluble  in  nitric  acid.* 

CARBONATE   OF   URANIUM. 

Uran-Bloom,  Uran-Bltithe,  Zippe.    Uroconiic,  BtudanL    Uranalui  ochracenji,  D. 

In  crystalline  flakes  of  a  small  size,  devoid  of  distinct 
form.  Color  bright  yellow,  between  lemon-  and  sulphur-yel- 
low; opakc,  with  little  lustre.  When  slightly  heated  BE, 
its  color  becomes  orange-yellow.  It  is  soluble  with  efTerves- 
cence  in  acid,  yielding  a  yellow  solution,  which  affords  a 
brown  precipitate  with  prussiate  of  potash,  thus  demonstrating 
it  to  be  a  carbonate  of  uranium. 

Professor  Zippe  of  Prague,  distinguished  this  substance  from 
uran-ochre,  and  the  yellow  oxide  of  uranium,  chiefly  from  its 
want  of  lustre  and  more  brilliant  color.  It  occurs  in  silver 
veins  at  Joachimsthal  in  Bohemia,  with  pitch-blende,  uran- 
ochre,  and  pharmacolite ;  and  apparently  is  derived  from  the 
decomposition  of  the  pitch-blende,  on  which  it  commonly 
forms  a  coating. 

*The  cryntals  of  thiji«p«ciei  lone  their  tranipnrnncy,  and  amnme  a  yellowiih-peen 
eolor,  at  the  tomporature  even  ofSO^ ;  a  chance  probably  owiny  to  the  lo«a  of  a  portion  of 
their  essentially  combined  water.    [Am.  Ed.J 


MATIVB   KBTALS  AVO 


JOIIANNITF..f 


iu!))liate  orurnniuii),  mixed  with  sulphate  of  coppe 
Sp.  Gr.  319.     H.  =  20  — 25. 
Imary  form  an  Oblique  rhombic  prism.     Secondary,  a 
i  Ilaidinger, 


inute  crystals.     Color  deep  grass-green  ;  Iransla- 
viireous  ;  streak  pale  siskin-green  ;  tasie  sligbtlj 
;  cleavage  traces  parallel  to  a,  and  to  a  face  which  bev- 
Je  edge  between  6  aud  c.    Fracture  imperfect  conchoidal. 
Iilly  soluble  iu  water.     Healed  in  the  malrasa  it  yields 
loisture,  leaving  a  dark  blackish-brown  mass.     Fused 
iRTCoal  with  suda,  and  then  laid  on  a  piece  nf  silver 
I'lsleued,  it  blackens  the  metallic  surface.     In  the  re- 
flame  Willi  soda,  n  bead  of  copper  is  obtained.     With 
forms  a  fine  green  glass,  as  well  in  the  oxidating  as  in 
Jciriu  jlanie  ;   in  the  talter  it  becomes  red  and  opake  on 
,  exiiibiliiifj   tiie  pre.^^ence  of  oxide   of  copper.      With 
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These  results  are  very  discordant,  and  it  is  not  improbable 
that  the  mineral  is  a  mechanical  mixture  of  sulphuret  of  tin, 
with  iron  and  copper  pyrites.  Berzelius  and  Beudant  from 
the  last  analysis,  have  stated  the  formula  thus:  StaSl+Cp'Sl 
-fFSia. 

Sp.  Gr.  4-35  —  4-76.     H.  =  40. 

Massive ;  of  a  steel-grey  color  when  pure,  often  yellowish 
from  an  admixture  of  copper  pyrites;  and  these  colors  are 
sometimes  intermingled  in  the  same  specimen,  imparting  to 
the  mass,  somewhat  the  aspect  of  bell-metal,  whence  bell-metal 
ore;  fracture  granular  and  uneven,  passing  into  flat  conchoi- 
dal,  with  a  shining  metallic  lustre  ;  opake  and  brittle.  B  B, 
sulphur  is  driven  off,  after  which  it  fuses  readily  into  a  black 
scoria.  It  is  soluble  in  nitro-muriatic  acid,  with  the  excep- 
tion of  the  sulphur,  which  is  precipitated. 

It  occurs  only  in  Cornwall,  and  that  principally  at  Huel 
Rock  in  the  parish  of  St.  Agnes,  accompanying  blende,  py- 
rites, and  other  minerals.  Crystals  have  been  noticed  appa- 
rently in  the  form  of  regular  hexahedrons,  and  traces  of  cleav- 
age seemed  to  be  parallel  with  this  form,  and  at  the  same  time 
parallel  to  the  dodecahedron. 


OXIDE  OF  TUNGSTEN. 

Native  Yellow  Oxide  of  TuogfUn,  SiUimam,    TungiUc  Ochre,  Skepard. 

Soft.     Sp.  Gr.  60. 

This  mineral  varies  in  color  from  orange-  or  chrome-yellow 
to  yellowish-grey.  It  occurs  massive ;  composition  impalpa- 
ble; earthy  and  pulverulent;  is  inodorous  ;  tasteless;  assumes 
a  greenish  hue  under  the  blowpipe ;  is  insoluble  in  acids,  but 
by  digestion  in  nitric  acid,  the  powder,  which  is  greyish, 
assumes  a  brilliant  yellow  color,  and  would  probably  afford  a 
fine  pigment.  It  is  readily  soluble  in  warm  liquid  ammonia ; 
and  is  precipitated  white  by  acids,  the  precipitate  by  standing, 
re-acquiring  a  yellow  color. 

For  our  earliest  knowledge  of  this  mineral  we  are  indebted 
to  Prof.  Silliman,  by  whom  it  was  discovered  about  the  year 
1820.*  It  has  not  been  analyzed,  but  its  analogy  to  the  yel- 
low oxide  as  artificially  prepared,  leads  us  to  suppose  it  to  be 
pure  tungstic  acid,  consisting  according  to  Berzelius,  of  oxy- 
gen 20-23,  tungsten  79*77. 

It  occurs  in  quartz,  associated  with  wolfram  and  tungsten, 
in  minute  veins  or  thin  coatings,  at  Lane's  mine,  Monroe 
county.  Conn. 

*  Amer.  Joarn.  of  Science,  iv.  5SL 
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supposed  to  coaaist  of  neirlj  pure  liluiic  icid — Tt. 

Sp.  Gr.  3ii5.     H.=:5  5  —  6-0. 

i  miDeral  represents  Tarioiis  shides  of  bronm,  uidiga- 

it  steel-grey;  by  transmitted  light  it  is  greenish-yeUow. 

IT8  ia  small  crystals,  having  the  general   form  of  ui 

>cUhedr<)n  with  equal  and  similar  i»Kceles  triangolat 

,  which  is  the  form  of  the  primary  crystal;   the  crystals 

It  the  planes  of  several  moditications;  structure  lamellar; 

■age  both  parallel  to  the  faces  of  the  octahedroD,  and  per- 

r  to  the  axis;  lustre  of  the  fragments  splendent  ajid 

je;  varies   from  semi-transparent  to  opake;    sireaL 

id   is  brittle.     Wheu  healed,  it  exhibits  a  reddish- 

*■  phosphorescent  light;  and  ac<iuires  resinous  electnciij 

B  B,  it  is  infusible  without  addition  :  with  soda  it 

p  a  dull  yellow  globule,  wbich  becomes  white  on  cooling. 


P  on  P.  or  P'  on  P' .  136"  47' 

P  on  P'  or  P  on  P' .     S'i  6 

Por  P'ana    .  .  .  .  Ill  17 

P'  ou  it     l:il  32 

Jord    ....   132  5 

ft  on  o IfiO  24 
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Occurs  in  a  pulverulent  state,  and  of  a  green  color  more 
or  less  intense,  at  Ecouchets  in  Burgundy.  B  B,  it  is  infusi- 
ble, but  changes  to  a  lighter  green.  With  borax  it  forms  a 
fine  green -colored  globule.  It  is  mentioned  as  occurring  in 
the  Isle  of  Unst  in  Shetland,  and  in  serpentine  rocks  in  Savoy 
and  Piedmont. 


NATIVE  BISMUTH. 

Octahedral  Bismuth,  J.  M.    Godiegcn  Biimuth,  W.    Biimuth   Natif,  H.     Biamatam 

uctahudrum,  D. 

This  is  the  pure  metal,  Bs,  occasionally  mixed  with  small 
quantities  of  arsenic  and  sulphur. 

Sp.  Gr.  9  0  —  9  8.     H.  =2  0—20. 

Its  color  is  silver-white  tinged  vrith  red,  presenting  gene- 
rally an  external  tarnish;  it  occurs  feathery,  reticulated, 
amorphous,  and  crystallized  in  the  form  of  the  Regular  octa- 
hedron, which  is  its  primary  form ;  structure  lamellar,  with 
joints  parallel  to  the  planes  of  the  octahedron,  and  probably 
also  in  other  directions;  lustre  metallic;  soft,  sectile,  and  not 
Tery  frangible.  When  cold,  brittle;  but,  on  being  heated, 
may  be  hammered  into  plates.  Fuses  readily  at  the  compara- 
tively low  temperature  of  470°.  It  is  soluble  in  nitric  acid, 
but  the  solution  yields  a  white  precipitate  if  diluted.  After 
fusion  it  crystallizes,  on  slow  cooling,  in  regular  cubes.  On 
friction  it  presents  resinous  electricity.  When  placed  on  ]i?e 
coal,  or  exposed  to  the  candle,  it  melts;  BB,  it  is  volatilized 
in  the  form  of  white  vapor,  which  forms  a  yellow  coating  on 
the  charcoal,  emitting  at  the  same  time  an  arsenical  odor, 
from  an  accidental  admixture  of  arsenic. 

Bismuth  chiefly  occurs  in  the  veins  of  primitive  mountains, 
accompanying  various  ores  of  silver,  cobalt,  lead,  and  zinc. 

Its  principal  localities  arc  Johanngeorgenstadt  and  Schnee- 
berg  in  Saxony,  Joachimsthal  in  Bohemia;  Modum  in  Nor- 
way ;  Transylvania,  Suabia,  France,  and  Sweden. 

In  Cornwall  it  occurs  in  feathery  masses,  with  arsenical 
cobalt,  at  Huel  Sparnon,  near  Bedruth ;  and  in  Herland  mine 
near  St.  Ives.  At  Schncel>crg  it  forms  arborescent  delinea- 
tions disseminated  in  brown  jasper,  which  appear  very  dis- 
tinctly when  the  mass  is  cut  into  slabs  and  polished. 

Its  great  fusibility  renders  bismuth  a  useful  compound  in 
the  formation  of  several  metallic  alloys,  as  in  the  fabrication 
of  printers*  types,  pewter,  and  solder. 

The  only  locality  of  this  metal  at  present  known  in  the 
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ish-white  color  disseminated  in  jasper,  at  Botallack  near  the 
Land's  End;  massive,  imbedded  in  limestone,  at  Johanngeor- 
genstadt;  foliated  and  granular  at  Magurka  in  Hungary; 
with  cerite  at  Bastnaes  in  Sweden ;  and  elsewhere.  Accord- 
ing to  Prof.  Shepard,  sulphuret  of  bismuth  in  very  small  quan- 
tity, has  been  detected  in  the  granite  vein  which  contains 
chrysobery]  at  lladdam,  Conn. 


CUPREOUS   BISMUTH. 

Cupriferoai  Sulpharet  of  Diimuth.   Kuprerwiimuth«>rx,  W.    Dinnuth  Bulfbri  CnpriArei 

Jfecker*    Cuivre  Sulfur6  Biimulifere,  Bertdius, 

Combination  of  sulphuret  of  copper  and  sulphuret  of  bia- 
muth.  Sulphur  ]2'5d,  bismuth  47*24,  copper  34  66.  —  JiT/ap- 
roth.  It  does  not  appear  that  these  constituents  are  united  in 
atomic  proportions. 

It  is  of  a  lead-grey,  steel-grey,  or  tin-white  color,  speedily 
acquiring  a  yellowish  or  reddish  tarnish  from  exposure;  and 
occurs  very  indistinctly  crystallized,  massive,  disseminated, 
and  acicular;  fracture  small  grained  and  uneven;  sectile; 
lustre  metallic ;  streak  white.  Partly  soluble  in  nitric  acid, 
the  sulphur  being  left. 

It  occurs  in  certain  mines  near  Wittichen  in  Furstenberg, 
in  veins  traversing  granite,  with  barytes,  native  bismuth,  and 
copper  pyrites. 


NEEDLE  ORE. 

Acicular  Biimuth  Glanco,  J.    Plumbo  CiiprireroDn  Sulpharet  of  Bimnuth.    Nadelen,  W 
Biflmuth  SulAir^  Plumbo  (Jupnfire,  H.    Bismitoi  acicularii,  D. 

Composed  essentially  of  sulphurets  of  bismuth,  lead  and 
copper. 

Ekathcrineburg.  Ekatherineborg. 

Binmuth 43-93 36-45 

Sulphur ll-fiS IfrOl 

l^a«l 24  3-2 .TG'Ctt 

<;oppcr., IJHO lO-SQ 

NirkH l-r>8 0-00 

Tellurium 1*39 0-00 

94-10  John.  09-77  Frick. 

'  The  loss  of  about  6  per  cent,  in  the  first  analysis,  must  destroy 
all  confidence  in  the  formula  which  has  been  founded  upon  it. 
Rammelsbcrg  thus  gives  the  formula  answering  to  the  last. 

CJuB-H>PbBi. 

Sp.  Gr.  6  1  —6- 15.     H.  =  20  — 2-5. 
Occurs  in  imbedded  acicular  four-  or  six-sided  prisms,  in- 
distinctly terminated,  and  striated  longitudinally;  structure 
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limellat;  cleavage  parullel  lo  the  axis  of  (he  prism  ;  ibe  cron 
fraclure  small  grained  and  uneven,  witK  a  shining  metallic 
luBtre.  Color,  when  (irsi  broken,  steel-grey  or  blackish  lead- 
(;rey,  soon. acquiring  a  yellowish  tarnish.  B  B,  it  pari);  toU- 
tilizes  Hnd  deposits  on  the  charcoal  a  yellow  powder,  aft^ 
which  there  remains  a  red  globule,  enclosing  a  graio  of  metal- 
lic lead.  Soluble  with  brisk  efiervescence,  and  ihe  disei>< 
gagement  of  red  fumes  in  nitric  acid,  which  it  colors  green; 
ftmmonia  precipitates  the  copper  of  this  solution. 

It  has  only  been  found  near  Ekniherineburg  in  Siberia,  im- 
bedded in  quartz,  and  accompanying  galena  and  gold. 


OXrDE   OK   BtSMUTH. 

This  mineral  was  supposed  to  be  pure  oxide  of  bismuth,  bnl 
an  analysis  by  Lampadius  shows  il  to  contain  besides  oxide  of 
iron,  carbonic  acid  and  water.  But  ihcse  are  nut  in  atomic 
combination,  so  that  the  mineral,  when  pure,  is  Bs,  coosisUog 
of  one  atom  oxygen,  and  one  alum  bismuth. 
Sp.  Gr.  4  ao. 

Color  straw-yellow  or  yellowish-grey ;  occurs  massive  and 
dissemioaled  ;  the  structure  sometimes  lamellar,  with  a  shining 
lustre;  someiimesfine-grnined  orennhy.aiid  dull;  ilisopake, 
8ol\,  and  often  friable.  On  charcoal,  B  B,  it  is  easily  reduced 
to  the  metallic  stale.  In  nitric  acid  it  is  soluble,  ihe  solutioa 
throwing  down  a  white  precipitate  on  the  addition  of  water. 

It  has  been  found  in  small  quantities,  upon  the  ores  of  bi»- 
muth,  cobalt,  and  nickel,  at  8c  h  nee  berg  and  Johnnngeorgen- 
Btadt  in  Saxony,  at  Joachlmstnl  in  Bohemia,  and  with  plumbo- 
cupriferous  sulphurcl  of  bismuth  and  native  gold  at  Beresof  in 
Siberia.  Prof.  Wm.  B.  Rogers  has  discdvered  small  portiona 
of  oxide  of  bismuth  at  tlie  gold  mines  in  Virginia. 


CARBONATE  OF  BISMUTH. 
This  substance  was  mentioned  in  the  third  edition  of  this 
work,  but  was  omiiied  by  Allan,  probably  from  its  existencs 
being  doubtful.  We  ha?e  no  perTect  analysis  of  it,  but  Mr. 
Gregor  found  it  to  consist  principally  of  carbonic  acid  and 
bismuth,  mixed  with  oxide  of  iron  and  earthy  mailer.  Ii  has 
the  appearance  of  an  earthy  subslance.  and  somewhat  resem- 
bles steatite.  It  was  first  noiiced  in  SoiPfrby's  English  Min' 
tralogy.  Il  may  prove  to  be  biBmulh  ochre.  Il  was  found  at 
St.  Agues  in  Cornwall.     Breitliaupt  has  more  recently  {Pogg. 
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Ann.  liii.  627)  described  a  carbonated  bismuth  from  the  iron 
mine  of  Arme  Hiilfe  near  Hirschberg  in  Reusse,  where  it  is 
found  with  compact  hydrate  of  iron,  and  is  accompanied  by 
natire  bismuth,  sulphuret  of  bismuth,  copper  pyrites,  &c.  It 
is  massive  and  sometimes  forms  small  acicular  crystals.  It  ia 
yellow  or  greenish  ;  is  opake,  excepting  on  the  edges ;  has  a 
feeble  vitreous  lustre ;  its  fracture  is  conchoidal  and  earthy  ; 
very  brittle;  hardness  between  5  to  5j.     Sp.  Gr.  about  7. 


SILICATE   OF   BISMUTH. 

Biunnth-Blcndo,  BrcitkoHpL    Araenical  Divmnth.    Aracnik-Wiimntk,  W.   Kieisl-Wift- 

muib,  L.    Uiimutului  dodocabedrus,  D. 

This  mineral  was  first  described  and  named  by  Breithaupt* 
It  was  afterwards  analyzed  by  Kersten,  with  the  following 
results : 

Pchneeberf. 

Oxido  of  bismuth dO-SS 

Silica 3-i-33 

Oxide  ofiron 2'40 

Oxide  of  inanj;:inese U'30 

FhoMphoric  acid 3*3t 

Water I'Ol 

96«6a 

The  atoms  of  oxide  of  bismuth  are  to  those  of  silica,  very 
nearly  as  1  to  1*5,  whence  the  formula  is,  BsS*4.  It  is  there- 
fore a  sesquisilicate  of  bismuth.  This  supposes  the  phospho* 
ric  acid  and  oxide  of  iron  to  be  accidental. 

Sp.  Gr.  5  9  —  6  0.     II.  =  35  —  4  0. 

In  minute  dodecahedral  crystals,  presenting  according  to 
Breithaupt,  cleavages  parallel  to  the  faces  of  the  Rhombic  do- 
decahedron, its  primary  form.  It  occurs  also  in  tetrahedron?, 
and  in  implanted  globular  masses.  Color  dark  hair-brown 
or  wax-yellow;  streak  yellowish-grey;  semi-transparent  or 
opake ;  lustre  resinous  or  adamantine ;  fracture  uneven ; 
cleavage  parallel  to  the  faces  of  the  dodecahedron,  imperfect ; 
rather  brittle.  Decrepitates  briskly  B  B,  emits  an  arsenical 
odor,  and  is  ultimately  converted  into  a  glass  which  effervesces 
M'ith  borax. 

This  species  accompanies  cobalt  and  native  bismuth,  at 
Schneeberg  in  Saxony ;  its  general  appearance  is  that  of  im- 
planted globules,  which  rarely  exceed  the  size  of  a  pin-head, 
and  are  of  a  dark-brown  color. 


*  roj^DdorPa  Annalen,  ix.  27) 

87» 


MITITB   METALS  ABO 
TELLURET  OF   BISMUTH. 

posed  orielluriuin,  bismuth,  and  selcoium,  according  to 
□wing  analyses : 

)DIWWWc1.,b,        Ba«  Dcatlia.. 

omposition  appears  to  be  one  alom  siilphurct  of  bUmuth, 
jatoinsbiteliuretorbismulh.    Formula:  B3Sl+2BsTel^. 

Sp.  Gr.  7-2  — 8-B.      Soft. 
I  light  sleel-grey  inclining  to  lead-grey,  nilh  a  metallic 

occurs  in  crystalline  masses,  or  six-sided  prisms,  which 
isible  into  thin  laminic  parallel  to  the  lermiiial  planes, 

so  easily  as  mien  ;  elastir.,  and  when  reduced  to  powder, 
)  iron-black.     B  B,  on  charcoal,  it  melts  on  the  first  im- 
a  of  the  point  of  the  flame,  into  small  globules,  which 
!  of  a  yellow  color,  nnd  somewhat  tarnished,  disengaging 
iome  time  vapors  of  selenium.     When  pulverized,  it  a 

in  nitric  acid,  with  the  exception  of  the  sulphur, 
scurs  with  brown  spar  nnd  iron-flint  at  Pilsen,  and  near 
owilz  on  the  Gran  in  Hungary ;  but  it  is  an  extremely 
iiieral. 

KobelMia^etecte^hi^ar^riineraMi^peci^^ 
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flame,  being  either  dissipated  or  fused  into  a  metallic  globule, 
according  to  circunistauces.  Soluble  in  nitric  or  muriatic 
acids. 


NATIVE  ARSENIC. 

Gediegon  Arcenic,  W.    Amenic  Natif^  FL    Nntive  Araenic,  J.    Rhomboh«dral  Anenie, 

M.    Anenium  rhomboliedrum,  D. 

It  consists  of  pure  metallic  arsenic.  As,  usually  mixed  with 
a  small  portion  of  other  metals.  Two  specimens  from  Joa- 
chimsthal,  yielded  the  following  : 

Araonic 96  0 07.0 

Antimony 3*0 SH> 

IroQ  and  water. 1*0 1*0 

1U(H)  John.         100*0  John. 

Sp.  Gr.  5  75.     H.  z=  35. 

When  fresh  broken,  it  presents  a  lead-grey  color,  inclining  to 
tin-white,  but  is  generally  greyish-black,  becoming  dull  on 
exposure ;  it  occurs  reniform,  botryoidal,  and  in  flat  mammil- 
lary  masses;  is  not  found  crystallized,  although  indications  of 
a  rhomb  of  114°  26'  and  05°  34'  have  been  noticed  ;  cleavage 
occasionally  observable  perpendicular  to  the  axis  of  this  rhomb; 
fracture  tine-grained  and  uneven,  occasionally  with  a  slight 
appearance  of  fibrous  structure ;  it  yields  to  the  knife,  and  is 
easily  frangible.  B  B,  it  fuses  readily :  burns  with  a  bluish 
flame  and  a  dense  white  arsenical  vapor ;  and  is,  when  pure, 
entirely  volatilized.    Acquires  resinous  electricity  from  friction. 

Arsenic  occurs  chiefly  in  the  veins  of  primitive  rocks, 
accompanying  ores  of  silver,  cobalt,  and  copper.  It  is  com- 
mon in  the  Saxon  silver  mines  of  Freyberg,  Annaberg,  and 
Schneeberg  ;  also  at  Joachimsthal  in  Bohemia,  at  Andreasberg 
in  the  Ilartz,  at  Kapnick  in  Transylvania,  at  Orawitza  in  the 
Bannat,  at  ZmeofT  in  Siberia  in  large  masses,  at  Wittichen  in 
Suabia,  and  at  St.  Marie  aux  Mines  in  Alsace.  It  is  at  once 
distinguished  by  the  facility  with  which  it  volatilizes,  as  well 
as  by  the  odor  and  copious  white  fumes  it  emits  when  exposed 
to  the  blowpipe,  or  thrown  upon  ignited  charcoal.  This  odor 
is  also  distinctly  perceptible  when  the  specimen  is  struck  with 
a  hammer.  The  effects  of  arsenic  as  a  violent  poison  are  well 
known ;  it  is  notwithstanding  made  use  of  in  several  pharma- 
ceutical preparations,  and  is  variously  employed  in  metallurgi- 
cal processes. —  -4 //<//i*5  Manual. 

Native  arsenic,  according  to  Dr.  Jackson,  occurs  in  argilla- 
ceous slate  at  Haverhill,  N.  H. 


ABSENOUS  ACID. 

posed,  according  to  Bcrxdins,  or*rseDic  75-83,  oxjgea 
Formula:  As. 

SpGr.  3«~37l.     H.=  I5. 

jh,  or  greenish.     It  occurs  eanh}>,  ciptllary,  iarestutg 
jltstanc«9,  in  slahclitn,  and  abo  in  tabular  and  prts- 
crjstala.      Cleasage   octahedral;    semi-transparent   or 

lustre  Titteotu  ;  fracture  cODcboidd  ;  taste  asiringem. 
in  hot  water.     Exposed  to  a  high  temperature  it  is 
ted  without  any  wlor,  but  when  heated  on  charcoal,  B  B. 
1  is  decomposed,  aud  the  strong  garlic  smell  irbtch  chi- 
les metallic  arsenic  is  emitted. 

cors  at  Andrea.sberg  in  the   Hartz,  with  the  ores  of 
iri^enic,   and  lead,   from   the   decomposition  of  some  of 
I  ptobablf   ari^s-  also   at  Juachinisthaj   in   Bohemia; 
Bieber  in  Hanau.      It  resembles  the  pharmacolile,  snd 

confounded  niih  it :  but  that  substance  is  not  soluble 
r,  ivhicli  the  oxide  of  arsenic  is. 

ime  of  the  Hartz  furnnct^s  il  hns  been  olilnined  hy  sub- 
n,  and  in  that  case   it  presents  large  distinct  octahedral 
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Bite.  Fracture  conclioidal,  with  a  splendent  vitreous  lustre ; 
Btrenk  orange-yellow  or  aurora-red;  yields  to  the  pressure  of 
the  nail.  It  becomes  electric  by  friction,  acquirinff  the  resi- 
nous or  negative  electricity  ;  B  B,  alone,  on  charcoal,  it  bums 
with  a  pale  yellow  flame.     Loseif  its  color  in  uitric  acid. 
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Felsobnnya  in  Upper  Hungary,  and  Kapnik  and  Nagyag  in 
Traiisylvanin,  are  the  most  noted  localities  of  this  beautiful 
minerAl ;  it  niso  occurs  at  Andreasberg  in  the  Hartz  ;  in  dolo- 
mite on  St.  Gothard  ;  in  Dnhemin  ;  in  Saxony  ;  and  in  minute 
crystals  in  the  vicinity  of  active  volcanoes,  as  Vesuvius,  the 
Sol  fat  a  ra,  &.c. 


SESQUISULPHURET    OF    ARSENIC. 

OnPIMGNT. 


Bulptiur.  H.    Pii<i 


.-*■'■„ 


Orpiment  consists  of  aulpliur  and  arsenic  in  the  following 
proportions : 

Bnlphar'.V^V/.M^}y^'.'.'.'.'.'.','.'.'.'.»l^ 

Woi  Klapralb.       1«H»  LniXr. 
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A  considerable  yariation  is  observed  in  the  results  of  these 
three  analyses.  The  constitution  of  the  mineral  as  deduced 
from  the  last,  is  very  nearly  two  atoms  arsenic,  one  atom  iron. 
Symbols:  FAs^. 

Sp.Gr.  71  — 7-4.    H.  =  6-0— 55. 

Primary  form  a  Right  rhombic  prism  of  122**  ^  and  57^  34^ 
Seldom  occurs  crystallized,  generally  in  masses  of  a  silver- 
white  or  steel-grey  color ;  lustre  metallic ;  streak  greyish-black ; 
cleavage  distinct  perpendicular  to  the  axis ;  fracture  uneven ; 
brittle.  The  measurements  are,  M  on  M  122^  26^,  o  on  o  over 
the  apex  51"*  20'. 

This  mineral  is  found  associated  with 
copper  nickel  at  Schladming  in  Styria; 
with  serpentine  at  Reichenstein  in  Silesia ; 
and  in  a  bed  of  sparry  iron,  along  with 
bismuth  and  scorodite,  at  Loling  near 
Huttenberg  in  Carinthia ;  also  at  Fossam 
in  Norway.  It  occurs,  however,  only  io 
small  quantities,  and  is  a  rare  species. 

Jordan*  has  described  a  variety  of  this  species  from  near 
Andreasberg,  which  is  in  white  brilliant  needleform  crystals. 

Dana  mentions,  that  a  crystal,  weighing  two  or  three  ounces, 
has  been  found  in  Bedford  county,  Penn. ;  also,  a  mass  in 
Randolph  county,  N.  C,  weighing  nearly  two  pounds. 


M 


BRIGHT  WHITE  COBALT. 

C<*hnUin«,  BeudanL  Glanz  Kohtlt,  W.  Cobalt  Gri«,  If.  CoImU  Beltituif ,  Br.  WhHt 
Cobult,  A.  Octahedral  Cobalt  PyritM,  J.  Ilexahedral  Cobalt  Pjritca,  M.  8«lplM- 
Artenide  of  Cobalt,  Tkomaan.    Arfyritet  hemi-cobicuii,  D. 

Combination  in  nearly  equal  volumes  of  the  sulphuret  and 
the  arseniuret  of  cobalt. 

Bkntterad.  Tonnherf.  Tanafaorf. 

Cohalu 33-in Zfi-m 44-00 

Ancnic 43-47 4900 5MH) 

Sulphur 90-06 6-eft 0-50 

Iroo 3-S3 5-66 0-00 

99-88  Stromeyer.      97-98  Tetiaret.      99-50  Klaproth. 

The  first  analysis  gives  one  atom  cobalt,  one  atom  arsenic, 
and  one  atom  sulphur.  By  doubling  these  numbers,  and  sup- 
posing the  sulphur  to  be  in  combination  with  both  arsenic  and 
cobalt,  we  obtain  one  atom  disulphuret  of  cobalt,  one  atom 
disulphuret  of  arsenic ;  the  latter  being,  according  to  Dr.  Thorn- 
son,  a  sulphur  acid.     Formula :  As'Sl+Gb'SL       Berzelius 

♦BeffMlina*  Bqiport  Abbiw],  ISIS,  p.  811. 
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F'ie- 5  (A)  rcprcHnIs  a  crysUt  orbrighl  nhite  cobalt  of  Ihft  nalunl  tit* 
rromTuniborg  in  Sweden.  Some  of  il»  facei  are  di«proporlioniiIely  ex- 
tended,  but  it  ponesaei  ereal  nyiniiiclry  aud  beauty  or  tiDlah,  Tor  ■  crystal 
oriuch  dimen«ion«;  and  it  ii  not  easy  to  discover  the  lurfiice  by  which  It 
wu  coDMcted  with  the  lutlriz.    It  ii  valued  at  £00. 


P'  or  P" 90"  (W  H. 

a'  or  a" 109  28  — 

Dr  P"  on  a 12S  IS  — 

il.P'on  Al' 166  80 

ki.  P'onkV 153  38  H. 

s'  on  A2 140  M  — 

i I6S  !7 

126  B2  H. 


At  Tunaberg  and  Hokctisbo  in  Sweden,  this  apecies  ia  met 
with  ID  large  resplendent,  distinctly-pronounced  cryslats,  which 
are  generally  combinations  of  the  cube  and  pentagonal  dodeca- 
hedron, as  in  fig.  S.  It  also  occurs  abundantly  in  mica-slate  at 
Wehna  in  Sweden,  and  at  Modum  and  Skulterud  in  Norway ; 
less  so  at  Querhach  in  Silesin,  and  in  the  vicinity  of  St.  Just 
in  Cornwall.  From  the  following  species  it  may  be  distin- 
guished  by  its  inferior  specific  gravity  and  reddish  hue,  also  by 
its  lamellar  structure,  its  more  distinct  cleavage,  and  by  its 
requiring  considerably  greater  heat  to  drive  off  the  arsenic. 

TIN-WHITE  COBALT. 

OrlohfdnitCobnKPjiirr.,  M.  ncii>h>dn]<-nhil[  r;ritct,  J.  Giautr  epi«MioM,  W. 
CuMl  AMcniul,  ^ntrr.  TlnlVhliD  L'ulmll,  L.  Gnj  CaUli,  A.  BiaanulMar 
Culijitt,  7^i<mii.    Smjliiat.    Ar(f(itoa<Ktmli«lru>,  D. 

Union  of  cobalt  and  arsenic,  in  which  the  latter  preponde- 
rates i  sometimes  containing  small  quantities  ofcopper  and  iron. 

RiKhpi'Jari:  Bchn-«hcr(. 

Catah sail .mno 

Aiwiic .TI'JI le^ 

Irun 3-49 <M» 

Cgnpn 0-1$ Mi 


Dr.  Thomson  (adopting  the  first  analysis)  observes  that  if 
we  admit  that  the  copper,  and  a  portion  of  the  arsenic,  are  in 
the  state  of  sulphurets,  then  this  mineral  will  consist  of  binar- 
seniates;  viz.  six  and  a  bnlf  atoms  binarseniate  of  cobalt,  one 
atom  biarseniate  of  iron.  Formula  :  C^CbAs^+FAs', 
Sp.  Gr.  (H— 7-7.  H.  —  5-5. 
Color  tiD-white,  inclining,  when  massive,  to  steel-grej.     It 
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in  cubes.  Octahedrons,  and  in  crystals  which  form  llie 
e  of  the  one  into  the  other  (see  Bright  White  Cobalt,  fig. 
JU,  4) ;  but  it  is  somewhat  remarkable  that  ihc  crystals  of 
variety  diSer  from  the  preceding,  in  exhibiting  odI;  the 
'  r  planes  of  modification  belonging  to  the  cube.  The 
s  are  often  cracked  or  rent  in  various  directions,  and 
Iplanes  are  commonly  more  or  less  convex.  Cleavage 
|el  to  the  faces  both  of  the  octahedron  and  cube.  It  also 
arborescent,  reticulated,  botryoidal,  stalactitic,  and 
|>hous.  The  fracture  is  tine-grained  and  uneven,  with  a 
S  meiallic  lustre  ;  it  yields  with  diHiculty  to  the  knife, 
^  brittle  and  hard.  B  B,  on  charcoal  it  gives  out  a  copi- 
:al  vapor  on  the  first  impression  of  the  heal  ;  It 
:ver,  only  partially,  and  [hat  with  difEcully  ;  to  borax 
Biher  fluxes  it  imparts  a  deep  blue  color  ;  and  in  nitric 
pITards  a  pink  solution. 


P  on  P'  on  P"  .  .  .  . 
p  pi  or  P"  on  d  .  .  . 
Ponft,  P'onS,orP"( 


109  2S 

:5I  30 

44  56 

,20  00 
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■loms  of  which  arc  nearly  eqoiil,  it  is  evident  Ihat  the  other 
consiituenO  are  in  the  state  of  terarscnieO,  and  the  mineral 
Cunsisis,  as  staled  by  Dr.  Thomson,  of  nine  atoms  lerarseniel 
or  Cb.,  four  atoms  lerarseniet  of  F.,  one  atom  tcrarseniet  of 
Cp.,  one  atom  terarseniet  of  Nk.  If  the  two  last  be  regarded 
as  accidental,  the  composition  is  thus  expressed  :  {)CbAs'>+4 
FAs^. 

Occurs  massive,  with  a  radiated  and  porous-like  structure. 
Color  intermediate  between  lead-grey  and  steel-grey,  with  a 
glistening  or  glimmering  metallic  lustre;  streak  dull,  same 
color  as  the  mineral.  B  B,  it  emits  copious  fumes  of  arsenious 
acid,  and  deposits  on  the  charcoal  a  yellow  crust,  the  assay  at 
the  same  time  assuming  a  brown  color.  When  well  roasted, 
it  communicates  in  borax  a  smnlt  blue  cnlor^ 

This  mineral  has  hitherto  only  been  found  at  Schneeberg  in 
Saxony. 

SULPHURET   OF  COBALT- 

Fltiln,    U.  'Caball   Hulfure,   Luaii.      CDbill>.KW>,   tl      CulMh' P;rllgui,  JddcB. 

Sulphuret  of  cobalt,  mixed  with  the  sulphurels  of  iron  and 

Kiddoihjiuo.  Munim.  Mu»nn. 


Snlpiiiu. 3B-IH) 41-(U JOS 

vihO  BiilD(«i.  sTm  VTenKkink.        98^  Wtrnklnk. 

The  first  analysis,  throwing  out  the  copper  and  iron  as  acci- 
dental impurities,  gives  one  and  a  half  atom  sulphur  to  one 
atom  cobalt.  It  is  therefore  asesquisnlphuret  of  cobalt.  For- 
mula: CbSl'i.  Rammelsberg  gives  the  same  atomic  con- 
stitution from  the  last  analysis  by  Wernekink. 
Sp.  Gr.  fi  3  —  G  4.      H.  =  55. 

Color  steel-grey,  or  whitish  with  a  tinge  of  yellow  ;  maasire, 
with  an  uneven  fracture,  presenting  a  granular  surface;  and 
botryoidai.  Lustre  metallic  ;  cleavage  parallel  lo  the  faces  of 
the  cube,  imperfect ;  fracture  uneven  or  imperfect  conchoidnt. 
On  charcoal  alone  B  B,  it  fuses  after  roasting  into  a  grey  me- 
tallic globule,  from  which  it  is  difficult  to  drive  off  the  last 
portions  of  sulphur ;  with  the  fluxes  the  effects  of  the  cobalt 
predominate  so  much  that  it  is  impossible  to  distinguish  those 
of  iron  or  copper.  Soluble  in  nitric  acid,  with  the  disengage- 
ment of  nitron  gas,  leaving  a  rfhiiisli  residue.  Neither  in  the 
analyais,  nor  B  B,  docs  it  exhibit  the  slightest  indication  of 
arsenic 
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i  round  at  Bastnaes  near  Riddarhytlan  in  Sweden,  in 
ajssocialed  vviih  copper  pyrites  and  horubleude;  and  at 
1  iu  Pruasia,  with  barytes  and  carbonate  of  iron. 

EAItTHY    COBALT. 

:bn,  A.      Oiirln  of  L'oImII.      ErdliciMd,  W.      Cslull  Oi; dt  Koir,  0- 


ind  Dobereiner,  but  nilb 
the  latter,  it  consists  es- 
ide  of  manganese,  united 


)een  analyzed  by  Klaprotb 
rent  results.  According  t' 
>foxideorcobaltai]dprot< 
it  23  per  cent,  of  water. 

Sp.  Gr.  2-10  — 2-42.      Soft. 

furious  shades  of  brown,    bluish-black,   and   black. 

nsaive,  maniillary,  botryoidal,  investing,  and  pulveru- 

|he  fracture  of  the  massive  is  earthy,   and  it  is  dull,   but 

a  polish  by  friclion  ;    yields  easily  to  tlie  knife.     B  B, 

Ircoal  it  exhales  a  slight  arsenical  odor,  but  does  not  fuse  ; 

it  forms  a  deep  cobalt-blue  colored  globule. 

I  in  sandstone,  with  yellow  copper,  at  Alderley  Edge, 

--  at  Nertschinsk  in  Siberia;  and  at  Riecbelsdorf 

at  Saitlfeld  in   Thuriniria,  associated  with  several 

I  of  cobalt  pyrites;  in  the  Tyrol,  Bohemia,  Saxony,  tnd 

In  Ireland,  of  a.  blue  color,  investing  fissures  in 

.   the  peninsula  of  Howlh  near  Dublin.      The  bril- 

h  iis  surface  attains  when  slreaked  with,  or  rubbed 
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crystals,  irhich  possess  mosl  nearly  (he  chnraciers  of  regular 
form,  are  translucent  and  iliining,  the  other  varielies  are 
gliminering  or  dull,  and  nearly  opake;  it  is  soft,  light,  and 
fle^tible;  translucent;  ihe  red  tints  »ery  brilliant  by  Blrong 
transmitted  light;  lustre  pearly,  on  some  faces  inclining  to 
vitreous;  streak  corresponding  to  the  color,  though  a  little 

fialer.  When  crushed  in  a  drj  state,  the  powder  possesses  a 
ivender-blue  tinge,  which  is  not  the  case  if  moistened.  Cleav- 
age perfect,  in  the  direction  of  the  prism.  B  B,  on  charcoal, 
it  fumes  abundantly,  emitting  an  arsenical  odor,  and  nirlls  in 
the  reducing  flame  into  a  bead  of  arseniuret  of  cobalt.  Wilh 
borax  and  other  fluxes  it  yields  a  fine  blue-colored  glass;  and 
b  soluble  in  nitric  acid,  to  which  it  communicates  a  red 
tinge. 


.  124°  0'  — Brooke. 


It  occurs  in  primitive  and  secondary  rocks,  with  other  ores 
of  cobalt;  either  in  micaceous  scales  radiating  from  a  centre", 
as  at  Schneeberg  in  Saxony ;  in  minute  aggregated  crystals, 
as  at  Saalfeld  in  Thuringia,  and  Riegelsdorf  in  Hessia ;  or 
coaling  other  minerals  in  the  state  of  a  peach- blossom  red- 
powder.  This  last  is  met  with  in  Dauphine,  in  Cornwall,  at 
the  lead  mine  of  Tyne  Boltom  near  Alston  in  Cumberland, 
my  other  places.  A  perfectly  green  variety  occurs 
in  Bohemia ;  and  sometimes  red  and  green  linecs 
the  same  c 


ai  Plan 
appear 


e  cry St 


:id,  water,  lime,   and 


BOSELITE. 

Livg.     (JnnaU  ^  PMim-pkj,  Hli.  4S9.]    G; 

Contains  oxide  of  cobalt,  arsenic  ( 
magnesia,  according  to  Children. 

H.  =  3  0. 

Lustre  vitreous;  translucent;  streak  while;  cleavage  dis- 
tinct, and  brilliant  parallel  to  P.  The  primary  form  is  a  Right 
rhombic  prism,  H  on  M'  125°  7'.  —  Brooke.  B  B,  it  gives  ofl" 
water  and  blackens.  It  imparts  a  blue  color  to  borax  and  salt 
of  phosphorus ;  and  is  entirely  soluble  in  muriatic  acid.  This 
species  resembles  the  last  in  color,  though  quite  distinct  in 
crystalline  form. 
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aP.  .  .  .  47"  ty  — Lerf. 


'emelj  rare  mineTal  occurs  in  small  deep  roee-red 
n  crystals,  associated  with  cobalt  bloom,  at  Schaee- 
I  Sa&ooj.  It  was  noticed  by  Lery,  who  named  it  in  coa- 
Bt  to  Dr.  GustaTus  Rose  of  Berlin.  —  Allan's  Manual. 


SULPHATE   OF   COBALT. 

it,  J,    RodaJl  VililoVJTijiiM.    B.hodha\utt,  BradarL    Tiliiiiluin  Cobklliciun,!). 

of  this  mineral  have  been  variously  detei- 
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SULPHOHET   OF   NICKEL. 


Analyses  by  Arrvedson, 


These  nambers  approach  very  nearly  to  one  atom  of  each 

conslituent  —  NkSI,  or  N'l,  as  slated  by  RammelsbeTg. 
Sp.  Gr.  6-45.     H.  about  4. 
It  occurs  in  capillary  and  sometimes  diverging  filaments  of 
a  yellowish  color,  incliriiug  to  sleel-grey.     Primary  form  the 
Cube;  Hexible;  opake,  with  a  metallic  lustre;  not  magnetic. 
B  B,  on  charcoal,  with  a  good  heal,  it  fuses  into  a  globule 
which   is   metallic,    mallealile,    and    magnetic,    and    consists 
wholly  of  nickel ;  but  in  the  open  tube  it  exh.nles  the  odor 
of  siilphuruits  acid.     With  nitric  acid,  it  forms  a  greenish 
solution- 
It  is  found  at  Joahnngeorgcnstadt  in  Saxony,  at  Joachitn- 
slhal  in  Bohemia,  at  Andreasberg  in  the  Ilartz,  Myrlhyr  Tyd- 
vil  in  Wales,  in  Cornwall  and  other  places,  in  thin  capillary 
filaments,  tilling  the  cavities,  and  dispersed  among  the  crys- 
tals of  other  minerals. 

ANTIMONIAL   NICKEL. 

AdtliWKiIttl  of  Nkkat,  TTutiuwL.     Aigjritnt  h#TafOAU|  D. 

This  mineral  has  been  twice  analyzed  by  Stromeyer,  who 
obtained  the  following  results : 


...S8^M... 


,..S7-1>51 


The  constituents  approach  pretty  nearly  to  one  atom  nickel 
ond  one  atom  antimony,  thrre  being  a  slight  excess  in  the 
quantity  of  nickel.     Formula:  NkSl. 

Its  specific  gravity  has  not  been  determined;  its  hardness  is 
about  that  of  copper  nickel.  Color  in  the  fresh  fracture  light 
copper-red,  inclining  strongly  to  violet ;  powder  reddish-brown. 
Occurs  crystallized  in  short  six-sided  prisma,  which  appear  to 
be  regular;  sometimes  they  are  terminated  in  six-«ide<l  pyra- 
mids. Fracture  uneven,  passing  into  small  conchoidal.  Lus- 
tre metallic,  splendent.  Brittle.  Not  acted  upon  by  the 
magnet,     B  B,  some  antimony  sublimes.     This  mineral  wu 
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tred  by  M.  Volkmnr  in   the  Andreasberg  mountains, 
iulphurci  of  lead  outi  speias  copper.     It  resem- 


|pper 


ickel. 


SUI-PHO-ANriMONIAL   NICKEL, 

>^°Tl°kclAT.Tniul'AnIl'^°l»lc,ADI<njDTE^]rui4n'i^U^ 

ibination  of  nickel,  sulphur,  and  antimony,  sometimes 

I    Biann.  Sratm.         AlUnkliclicD.       Bl'ian.  Fmn>Wi«. 

'    ■""■ '    STM 03-33 wFiO as-as 

1K1.P- 

Se'M  El.  Bof  s.  [I9'I0  Et.  Reus,   sg-HJi^ii.       lOD-oaulliDBn.  llHHWJnUi. 

I  constitution  of  this  mineral  from  the  three  first  analy- 

The  nickel  i.s  thus  (supposed  lo  be  in  the  etate  of  n 
iet.    Formula :  NkSl+NkSl.     Deudant 
vith  the  antimony,  and  thereby  obtains 
pe  formula  from  the  other  two  anal_VECi>. 

Sp.Gr.  G45  — 65.     ll.  =  5b  — SS. 
Kary  form  the  Cube.     In  masses  which  hare  a  granolar 
and  possess  a  steel-grey  or  silver-white  color; 
c  ;   clo:[vage  perfect   pitrallel   to   the   faces  of  the 
i  partly  volalilized,  disengaging  > 
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Slromeyer'a  specimen,  ivhich  seems  to  have  been  the  purest, 
shows  nearly   an  eqiialiiy  in  the   aloina  of  the  consiiluents, 
whence  ihe  mineral  is  a  simple  arseniel  of  nickel  —  NkAs. 
Sp.  Gr.  (i6— 7  t>     H.  =5  0  —  55. 

Of  a  copper  or  j  el  I  o  wish -red  color,  but  acquiring  a  grey  or 
blackish  tarnish  by  exposure.  It  occurs  relictilaled,  tiendri' ' 
and  botryoidal,  but  more  commonly  massive;  never  crystal- 
lized; streak  pale  brown isli-blnck.  The  fracture  is  imper- 
fectly conclioidal,  or  line-grained  and  uneven,  with  a  gliaien- 
ing  or  shining  metallic  lustre;  il  yields  to  the  knife  with  diffi- 
culty, and  ia  brittle.  B  B,  it  gives  out  an  arsenical  vapor,  and 
then  fuses,  though  not  very  easily,  into  a  white  metallic  glo- 
bule. Al\er  roasting,  il  usually  colors  glass  of  a  borax  blue, 
indicating  the  presence  of  a  certain  quantity  of  cobalt.  Ia 
nitric  acid  it  assumes  a  green  coaling,  and  in  nitro-muriatic 
acid  is  dissolved. 

It  usually  accompanies  the  ores  of  cobalt,  silver,  and  cop- 
's found  in  the  veins  of  primitive  rocks  nl  Schnee- 
Annaberg,  Johanngeorgensladl  and  Freyberg  in 
»axony;  at  Schladming  in  Siyria  ;  Joachimslhal  in  Bohemia; 
at  Allemont  in  France,  and  the  Bannat;  in  transition  rocks  in 
the  Hartz;  at  Saalfeld  in  Thuringia;  at  Riegelsdorf  in  Hes- 
eia ;  and,  though  less  frequently,  iu  Cornwall, 

BINARSENTET  OF   NICKEL. 


berg    , 


This  mineral  has  been  di 
—  Fogg.  A«n.,  sxT.  302. 
Btituenls : 


nd  analyzed  by  HoRman. 
ined   tlie    following  con- 


The  atoms  of  arsenic  are  so  nearly  dot 
nickel,  that,  supposing  the  other  constituent! 


le  those  of  the 
Q  be  accidental. 
It  IS  obvjous  that  the  mineral  is  coingiosed  oi  two  atoms  arsenic, 
and  one  atom  of  nickel.     Formula  :  NkAs^. 

lis  color  is  tin-while  ;  lustre  metallic;  opake;  massive,  and 
not  described  as  crystallized  ;  surface  oAen  mixed  with  small 
concretions  of  quartz ;  fracture  uneven.  It  is  oRen  covered 
with  a  thin  coating  of  diarseniate  of  nickel.  It  occurs  at 
Sch  nee  berg. 

A  variety  of  this  species,  diflering  from  it  in  containing  a 
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n  of  cobalt,  is  lound  crystsllized  in  regular  heia- 
rliegelsdoTr  in  Hesse.  It  contains  by  the  analysis 
rsenio  72  64,  nickel  2074,  iron  3  25,  cobali  3-37. 

NICKEL  GLANCE, 

iu*la  dT  Xicke1»  Tltmjvm.     Nic&elft4iix.     Ar^rilft  d««rrpiluis,  D^ 

I  has  subjected  this  minerul  to  four  diSer«nl  analy- 
j  uis  results  ore  lis  below  stated.  It  has  also  been 
d  by  Pfdff  and  Ram  me  I  a  berg. 


llXh58  lOU'Ul  lUQ'U  lOO'Sa 

n  numbers  of  these  analyses  lead  to  one  atom  each 
'.  first  consliiuents,  if  we  suppose,  with  Dr.  Tbom* 
lint  the  e.tcess  of  arsenic  is  in  combination  in  the  mine- 
Ih  the  iron,  and  is  accidental.    By  doubling  ihese  ntoms, 

lipposini;  the  sulphur  lo  be  untied  with  each  of  ihe  bases, 
■       L>ne  atom  disulphide  of  arsenic,  and  one  atom  diaui- 
Ickel.      ForiniiU:   As^Sl+Nk^Sl. 
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NICKEL  OCIIRE. 

Nickel  BlUUie,  Nickel  Ocher,  W.    Nickel  Oxidi,  II.  Bt.    Nickel  Aneniat«,  Bertkur. 

NiccaliM  pnaiaut,  D. 

Combination  of  arsenic  acid,  oxide  of  nickel,  and  water. 

Anenic  acid 3G-97 36^ 

Protoxide  of  aickol 37-35 3&4 

Protoxide  of  cobalt (HM 9*5 

98-M  Stromeyer.  100*0  Berthier. 

Dr.  Thomson  unites  the  oxides  of  nickel  and  cobalt,  which 
together  make  two  atoms  against  one  atom  arsenic  acid.  The 
water  amounts  to  four  atoms.  The  mineral  is  therefore  a  hy- 
drous diarscniate  of  nickel.    Formula:  Nk^As+4Aq. 

This  substance  is  found  adiiering  to  or  coating  arsenical 
nickel,  and  is  considered  to  be  derived  from  its  decomposi- 
tion. It  is  sometimes  compact,  of  a  fine  apple-green  color; 
and  generally  filamentous  or  friable.  By  calcination  it  as- 
sumes a  yellowish  hue,  and  loses  somewhat  less  than  a  fourth 
part  of  its  weight  of  water,  without  emitting  any  odor.  It 
dissolves  readily  and  completely  in  acids,  without  efferves- 
cence, the  solution  becoming  violet  on  the  addition  of  am- 
monia ;  and  B  B,  on  charcoal  exhales  a  strong  arsenical  smell ; 
fusing  in  the  interior  flame  into  a  globule  of  arseniferous 
nickel.  It  is  found  adhering  to  arsenical  nickel  at  Allemont, 
and  other  places. 


PI  M  ELITE. 

Pimclit,  W.  Br.    Nickel  Oxydi,  Dt.    Pimelite,  J. 

Oxide  of  nickel  15'62,  silica  35*00,  alumina  5*10,  water 
37 "91,  magnesia  2*25,  lime  0*40.  —  Klaproth.  Rammelsberg 
has  given  no  formula  for  this  mineral. 

Of  an  apple-green  or  yellowish-green  color ;  occurs  invest- 
ing other  minerals,  and  massive ;  is  earthy  and  dull ;  opake, 
and  devoid  of  lustre;  sof\,  and  greasy  to  the  feel.  It  is  infusi- 
ble B  B,  but  loses  part  of  its  weight,  and  assumes  a  dark-grey 
hue.  With  borax  it  forms  a  violet-colored  globule,  in  which 
the  nickel  is  reduced. 

It  occurs  at  Kosemiitz,  and  Glassendorf  in  Silesia,  in  veins 
traversing  serpentine,  and  associated  with  chrysoprase,  of 
which  nickel  is  supposed  to  be  the  coloring  matter. 

NATIVE  SILVER. 

Gediegan  8ilber,  W.    Argent  Natir,  II.  Br.     Hezahedral  Silrer,  M.  and  J.    Arfentmi 

octahodtum,  D. 

Pure  silver,  with  occasional  minute  admixture  of  copper, 
arsenic,  antimony,  and  iron,  which  renders  it  less  malleable 
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he  fused  melai.     That  from  Curey,  analjied  by  Bt^thier, 
imposed  of  aiUer  91),  copper  10,  or  two  and  a  half  atoms 
to  one  atom  copper.     Formula  :  Ag*iCp. 

Sp.  Gr.  10-47.      H.-2-5. 
or  pure  while,  with  a  shiniog  metallic  lostrc,  but  gene- 
arnished  externally  of  a  greyiah-black,  probably  owingW 
esence  of  sulphur.     Occurs  crystallized  in  the  Cube  and 
ar  octahedron  ;    but  as  it  does  not  possess  a   lamellar 
jre,  either  of  these  solids  may  be  considered  as  the  pri- 
form  ;    in  the  following  figure  the  cube  is  assumed,  as 
the  most  simple.     It  also  occurs  capillary,  ramose,  and 
laied,  but  a  close  inspection  will  discover,  by  the  assisl- 
if  a  microscope,  that  these  varieties  consist  of  a  congeries 
igalcd  crystalst,  or  of  minute  cubes  or  octahedrons  closely 
rated,    and    disposed    perpendicularly    in   straight  rows. 
lie,  ductile,  and  malleable;  acquires  vitreous  electricity 
isolated  and  rubbed.     It  is  fusible,  B  B,  into  a  globule, 
is  not  altered  by  continuing  the  heat,  although,  on  cool- 
t  presents  a  crystalline  form,  in  which  the  faces  of  the 
dron.  cube,  and  dodecahedron   may  be  distinguished. 
jlubie  in  cold  nitric,  and  in  heated  sulphuric  acid. 

/"/     *'  \          PonPorP 90°00'H. 

WA____jB           P  on  0  or  n' 125     15 
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forty  pounds.  Specimens  brought  from  the  celebrated  Pasco 
mine,  in  Peru,  as  described  by  Prof.  Silliman,  are  of  the  most 
perfect  whiteness  without  tarnish,  and  with  the  lustre  of  the 
highly  polished  metal;  their  numerous  crystals  adhering  in 
rich  groups  of  many  hundreds,  and  being  also  interspersed 
through  brilliant  white  calc-spar,  make  a  very  splendid  ap- 
pearance. The  figures  are  between  the  cube  and  the  octa- 
hedron—  usually  the  cu bo-octahedron.  Specimens  of  native 
silver  have  been  sent  to  the  United  States,  by  the  American 
missionaries  from  Western  Asia,  concerning  the  mineralogy  of 
which  but  little  is  known.  At  Madden,  south-east  of  Trebizond, 
a  valuable  mine  of  native  silver  is  wrought  by  the  Greeks.^ 

In  the  United  States,  native  silver  was  found  by  Dr.  Hough- 
ton, in  the  trap  rocks  of  Michigan,  associated  with  native 
copper.  It  is  found  also  at  King's  lead  mine,  Davidson  county, 
North  Carolina. 

The  employment  of  silver  in  coinage,  and  in  the  manufac- 
ture of  plate  and  articles  of  luxury,  is  well  known ;  but  it  is 
not  from  this  ore  alone  that  the  fused  metal  is  obtained. 

Auriferous  Native  Silver.  Guldisches  gediegen  silber,  W. 
ArgoDt  naiif  aurifi&rc,  Br. 

Gold 64-0 74-0 76-41 S8-0 

Silver 34-0 SdH) 29-19 72-0 

08-0  Klaproth.       lOO-O  Bouisin^ulU  96-53  Rose.  100-0  Fordyce. 

The  gold  is  thus  united  in  very  variable  proportions,  and  in  some  speci- 
mens should  rather  be  regarded  as  native  gold.   Specific  gravity  14-0  — 17*0. 

Of  a  color  between  silver-white  and  brass-yellow ;  disseminated,  capil- 
lary, and  crystallized  in  cubes. 

It  occurs  in  veins  at  Kongsberg  in  Norway,  at  Rauris  in  Salzburg,  and 
at  Schlungenberg  in  Siberia. 


ANTIMONIAL   SILVER. 

Prismatic  Antimony,  M.    Octahodral  Antimony,  J.    Antimon-iilber,  L«raikcri.    8piet- 
gluatilber,  W.    Ar^nt  Antimonial,  H.  Br.    Stibium  ihombicum,  D. 

A  specimen  from  Wolfach,  yielded  to  Klaproth,  silver  76, 
antimony  24.  Another  by  Vauquelin,  from  Andreasberg,  gave 
silver  780,  antimony  220.  The  mineral  appears,  from  these 
analyses,  to  be  a  diantimoniet  of  silver.     Formula  :  Ag^St. 

Sp.  Gr.  9-44  —  9  8.     H.  =  3  5. 

Color  between  silver-white  and  tin-white,  often  externally 
tarnished  yellow  or  reddish.  Generally  occurs  massive  or  in 
grains,  but  has  been  observed  also  indistinctly  crystallized. 

*  Prof.  Hitchcock  on  tho  Geology  of  W«8tero  India,  toI.  i.  p.  396,  of  the  Beport*  oftba 
Aaiociatioo  of  American  0«ologi«lt. 

39 


iy  form  an  obluse  rhomboid  of  109°  28'  and  70°  32'.  — 
Tlie  faces  somewhat  convex,  anil  deeply  striated 
irially.  Structure  lamellar,  with  a  shining  raetallic 
id  tlie  cross  fracture  flat  conclioidal ;  easily  frangible; 
lind  possessing  a  alight  degree  of  nialleability.  B  B,  on 
it  melts  into  a  grey  metallic  globule,  which  is  not 
■,  the  antimony  being  at  the  same  time  driven  off  in 
]or ;  on  continuing  the  blast  a.  bead  of  pure  silver  is 
In  nitric  acid  it  becomes  soon  covered  with  a 
I  coating,  which  is  the  oxide  of  antimony. 

I  with  native  arsenic  and  other  ores  of  silver,  in 

A'ittichen  and  Altwolfach  in  Baden;  in  clay-slate 

llreasberg  in  the  Hartz;  also  at  Casalla  near  Guadal- 

In  Spain;  in  Salzburg;  and  at  Allemont  in  France.    It 

e  mineral. 

NicAL  Antimoniai.  Silver.  Araeoli^al  Silver,  A.  AreenI 
il  forro-sreenirire,  H.  Argent  araealcul,  Br.  ADtiiunnial  tilver, 
ith  arsBnic  and  iron.  A  specimen  from  Andren*berg  yielded  Id 
,  silver  ISTS,  antimony  4-00,  Iran  4-t-2S,  arsenic  SfiOO.  Anotiier 
1  |:ave  very  diflerenl  reeulta,  lendiag  to  sfaaiv  that  the  mineral  it  1 
cbI  mixlurcof  itaconBtituenls.  Specific  gravity  9  4  ;  hBnlneBa4'0. 
Ily  of  the  Kfime  color  as  naltve  silver,  bul  commonly  tarnished  yei- 

^lackish  ;  it  occurs  mam  mil  la  ted,  at  in  small  globular  and  reailortn 
oinelioicB  investing  other  substances ;  structure  lamellar,  wilfa  a 
r  glimmering  metallic  lustre,     ft  is  harder  than  amimonial  lil- 

.  is  sedile,  hriltlc,  easily  frangible,  and  heavy.     B  B,  ihe  arsenic 
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yellow;  and  is  soluble  in  nitric  acid,  especially  if  heiited. 
From  the  silver  mines  of  Savodinski  in  the  Altai  mountains, 
Siberia. 


SULPHURET   OF  SILVER. 

Vitreous  Silver.    Glaienc,  W.    Atvont  Sulfhr^,  H.  Bt.    Argent  Vitreniie,  Br.    Hexahe- 
dral  Silver  Glance,  II.    Silver  Glance,  J.    Lunitei  dodecabedriu,  D. 

Combination  of  silver  and  sulphur. 

Freyberg.  Atoms. 

Silver 65-0 f)*18 

Sulphur 15H) 7*5 


10(H)  Klaproth. 

The  only  published  analysis  of  this  mineral  appears  to  be 
that  by  Klaproth.  —  Beitrage,  i.  158.  Ranimelsbcrg  gives  no 
other.  The  numbers  do  not  exactly  correspond  with  one  atom 
silver  and  one  of  sulphur  ;  though  such  is  undoubtedly  the  true 

constitution  of  the  mineral.  Formula:  Ag  or  AgSl. 
Sp.  Gr.  6 9  —  7  2.  H.  =  2  0  —  25. 
Of  a  dark  lead-grey  color,  with  occasionally  a  superficial 
iridescent  tarnish.  Primary  form  the  Cube ;  also  found  in  oc- 
tahedrons and  rhombic  dodecahedrons,  parallel  to  the  faces  of 
which,  traces  of  cleavage  are  sometimes  observable ;  fracture, 
fine  grained  and  uneven,  sometimes  small  and  flat  conchoidal, 
with  a  more  or  less  shining  metallic  lustre;  malleable  and 
sectile,  yielding  readily  to  the  knife.  In  the  flame  of  a  taper, 
or  B  B,  it  intumesces,  the  sulphur  flies  off,  and  on  continuing 
the  blast  a  bead  of  pure  silver  remains.  Soluble  in  dilute 
nitric  acid ;  and,  when  isolated  and  rubbed,  acquires  a  resinous 
electricity. 


P  on  F  or  P" 90®  00'  H. 

PP'  or  P"  on  a 125    15 

P  or  P'  on  e 135    00 

a  on  a'  or  a'' 109    28 

a  or  a' 


i'  on  tf,  or  ) 
i''  on  «"    j  •  •  •  • 
e  on  tf'  or  e'' 120    00 


a  or  a - *^    ^'* 


This  species  occurs  both  crystallized  and  massive,  assum- 
ing also  various  reticulated,  filiform,  arborescent,  and  capil- 
lary shapes.  It  is  subject  to  tarnish  from  exposure,  loses  its 
lustre,  and  becomes  covered  with  a  black  earthy-like  coating. 
It  occurs  in  gneiss  at  Freyberg  in  Saxony,  accompanying 
other  ores  of  silver ;  in  mica-slate  at  Joachimsthal  in  Bohe- 
mia ;  in  greywacke  in  the  Hartz ;  occasionally  in  Devon  and 
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1  grauwBcke  with  native  silver  and  arsenica]  silver  ; 
I  great  abundance  odI^  in  Mexico,  most  of  the  silver  ob- 
I  al  the  celebrated  mines  of  Guanaxuato  in  thai  country 
^extracted  from  this  ore.     It  occurs  also  ia  Peru. 

LFHUBET  or  Si  LVEB.  Sllfaencbwartze,  W.  Einhy  »t- 
.  la  a  decompiwcd  and  ilmosl  I'riible  variety  of  Ibe  preceil' 
I  )s  dark  load-grey,  iDclinia^  la  black,  and  without  luatre,  or  oaty 
{limmcrine;  it  occurs  massive  and  pulvenileat,  som dimes  in vcsl- 
■r  ores  at  ailver,  and  filliag  up  cavities  ia  them  ;  fracture  uneven , 
t  or  lesa  seclile ;  and  gives  n  shialng  melallie  streak.  BB,  itli 
*-*□  n  slaegy  idiibs,  cODlainiug  globules  of  impure  rilver.  It 
veins  of  primitive  mountains  with  other  ores,  as  at  Cremmta 
:z  in  Hunjjory  ;  at  Clulanchea  near  Ailemom  in  Dauphinei 
tibcrg  in  Norway ;  and  at  Schlangcnberg  in  Siberia. 


FLEXIBLE   SULPHURET   OF   SILVER. 

its,  accordinj;  to  Wollaston,  of  silver,  sulphar,  and  a 

i;  but  no  CDinpletc  analysis  has  been  given. 

lally  of  a  dark  color,  approaching  to  black;  occnra 

isive  and  in  small  tabular  cryatals,  which  appear  to 

Ight  obliijue-angled  prisms,  wlinse  lateral  planes  are  alter- 

125"   and  55°.     Flexible  when  in  thin   laniiiia-,   and 

Y  separable  into  them.     Cleavage  parallel  with  the  ter- 

ioft,  yielding  readily  to  the  knife;  lustre 
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ConlaiDs,  according  to  Zippe : 


The  composition,  as  indicated  by  ihese  numbers,  is  four  and 
a  halfaioins  sulphurel  oriron,  one  atom  bisulpliurel  of  silver. 
Formula:  4FSI+AgS12. 

Sp.  Gr.  42  —  4-25.     H.  —  10  —  15. 

Primary  form  a  Rhombic  octahedron  of  1 18°,  84°  28',  and 
128''  49'.  The  annexed  figure  exhibits  one  of  the  common 
secondary  forms.  It  occurs  also  in  compressed,  but  regular 
hexahedral  tables,  with  two  angles  of  1 19^°,  and  four  of  12U^°, 
and  these  are  sometimes  united  in  twins. 


118°  00'.  — Haidinger. 


Occurs  generally  in  implanted  crystals,  attached  to  the  ma- 
iris  laterally  so  as  lo  form  rose-like  aggregations;  somelimea 
they  are  macled.  Cleavage  perfect  parallel  to  a.  Color  pinch- 
beck-brown, with  an  occasional  superficial  violet-blue  tarnish 
on  the  faces^;  high  degrees  of  metallic  lustre  on  the  broad  faces 
a,  not  so  bright  on  the  others ;  streak  black;  flexible  in  thin 
laminnt;  and,  nf\er  being  bent,  may  be  smoothed  down  agaiu 
with  the  nail,  like  tinfoil.  B  B,  it  burns,  ^rrse,  with  a  blue 
flame,  emits  powerful  eulphuroua  vapors,  and  fuses  into  a 
globule,  which  is  generally  hollow,  has  a  crystalline  surface, 
and  is  covered  with  metallic  silver.  This  globule  acts  pow- 
erfully on  the  magnet,  and  communicates  to  fluxes  ihe  ordi- 
nary colors  produced  by  iron.  Borax  readily  r 
iron,  aad  leaves  a  button  of  metallic  silver.  Id  the  n 
loses  its  lustre,  and  becomes  dark-grey,  and  friable.  It  leaves 
traces  on  paper  like  graphite,  which  may  be  removed  by 
caoutchouc. 

Siernbergite  occura  with  ores  of  silver,  particularly  the  red 
and  brittle  silvers,  at  Joachimsthal  in  Bohemia;  but  it  is  a 
very  rare  species. 

•  Id  hanai  DrCouDl  Cupii  StisrnlKrj  ofFiijug. 
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BRITTLE   SULPHURET   OF   SILVER. 
W.    Arnnl  AotiBiDiiit  BolAirt  Nolr,  H.    PntiDalle  Ucia 
Silxiurunce.J.    Ssbwan  GUttiitn,  I.    LnjuUi  rbumlii 
r»*b«rf.  Fnrbeif. 

uiniBilni dS'S 68 'M 

fflllpfiur IM lfr« 


3  mineral  according  to  Dr.  Thomson,  is  a  frisitlphoaiUi- 
!e  of  silver,  thus  expressed  by  (he  formula  :  StS1^4-3AgSl, 
ingular  that  an  analysis  of  the  same  mineral  by  Brandcs, 
Bot  a  trace  of  antimony,* 

Sp.  Gr.  5-9  —  Hi.     H.  =  20  —  3  0. 

Color  dark  lead  or  bluish-grey,  passing 
into  iron-black  ;  when  pulverized,  darfc-grej 
or  browuiah.  Primary  form  a  Right  rhom- 
bic prism  of  107"  47'  and  72"  13'.  The 
measurements  are  aa  follow  :  P  on  P  oyer  9 
104'  19-,  o  on  adjoining  o  1 15°  Sff.  d  oa  d 
over  P  107°  47'. 

Crystals  moat  frequently  macled  ;  cleavage 
in  the  directions  of  o  and  P ;  the  struct 
ilinctly  lamellar,  but  the  fracture  commonly  c 
md  brittle.     " 


iih  a  shin 
Its,  the  sulphu 


my,  , 


njc  fly  oiT,  and  iher 
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SULPHURET  OP  SILVER  AND  ANTIMONY. 

Foritnraoiu  ADtimnn;  ai(n»,  H.    Schvtnl^l^illwr  und  AntlmDn,  U    An^o 
AnlimuDiftn  (t  Ciiprinro,  Lny.    echwofol  SchlUgLsnin,  F'aaietut. 

No  complete  analyeia  has  hitherto  been  given  of  this  inineral ; 
but  its  elements  are  supposed  to  be  sulphur,  silver  anJ  anii- 
mony,  united  with  accidental  portions  of  copper. 
Sp.  Qr.  5-5  —  5-6.     H.  7=  20  —  2  5. 

Itoccurs  in  small  crystals,  sometimes  irregularly  a 
more  oflen  separate  j  externally  they  are  shining  and  splendent, 
of  a  color  approaching  to  silver-while ;  and  deeply  striated  lon- 
gitudinally ;  the  strix  however  are  for  the  most  p.irt  only  a 
series  of  planes  modifying  the  obtuse  edges  of  the  prism,  as  in 
the  following  figure.  Cleavage  perfect  parallel  10  M  ;  extremely 
brittle,  yielding  readily  to  mechanical  division  parallel  to  (he 
planes  of  a  Right  rhombic  prism  of  100°  and  80°,  and  probably 
also  in  other  directions.  B  B,  it  emits  copious  while  vapors, 
accompanied  by  a  slight  sulphurous  odor,  a  small  white  bead, 
apparently  of  silver,  remaining. 


It  occurs  in  the  Himmelsfurst  mine  at  Freyberg  in  Saxony, 
accompanying  sulphuret  of  silver,  blende,  carbonate  of  iron, 
and  galena;  occasionally  also  at  Kapnik  in  Transylvania. 

SuLPBUBKr  OF  Silver,  Lead  and  Amtimohv.  —  M.  WShier  his 
sndyzed,  and  M,  Hausmanti  hss  given  i  mineralueical  description  of  ■ 
mlneril  arthia  cfimpontion,  connistine  of  silver  22-93.  lead  3027,  anllinony 
27-88,  lulphur  ISIi.  — Berietiiu'  aapporlJlnnud  for  18*0,  p.  132.  It 
erystalliie*  In  rii-aidod  prisma  Icrminaled  by  a  sii-siiled  piano,  or  by  two 
plane*;  aim  in  quadrangulnr  oblique  prinna,  the  incllnalioD  orihe  siaea  of 
which  is  SI"  S9',  *nd  at  whicli  two  of  the  opposite  edgea  are  replaced  by 
facea  which  make  with  the  facea  of  the  inclined  plane  an  angle  o(  146°. 
It  iaora  lead  or  sleel-grey  color;  Dpake,  and  has  a  metallic  lualre.  The 
(aces  of  cleavage  are  indiMinci ;  ita  fracture  imperfectly  conchradal.  Spe- 
dfie  gravity,  6-194  ;  hardness,  by  Muhs'  acale,  between  2  and  2  5.  B  B, 
It  giyei  the  reacUon  of  sulphur,  of  inlimony,  and  of  lead  and  silver. 

We  could  probably  regard  Ihia  mineral  as  only  a  variety  of  the  preced- 
ing, in  which  lead  had  replaced  a  part  of  the  silver,  were  there  not  ■  wide 
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:i>  in  the  cryalulline  ibrms  of  the  Ino,  giving  to  each  ■  specific  cbi- 
I  According  la  llie  obsi-rvstion  of  /iuker,  the  Schiirglaxeri  Irom 
,  ill  Bohemia,  contuiaa  bumulh. 

POLYUASITE." 


jiven  by  Dr.  Thomson  from  ihe  first  analysis : 

Sp.  Gr.  62I4.  11.-20  — 30. 
biary  form  a  Rlioraboiil.t  Occurs  in  tabular-shaped  aix- 
ns.  The  planes  of  tlie  prism  are  striated  parallel  lo 
md  the  terminal  faces  parallel  to  Uie  sides  of  an 
Bed  equilateral  triangle,  indicative  of  the  rhomboid  being 
Inary  form.  Color  iron-black;  opake  ;  lustre  metallic: 
Iblack;  cleavage  not  observable;  fracture  uneven ;  sus- 
■  of  being  cut  with  a  knife.  From  Guanaxnaio  in 
.  It  occurs  also  at  Guansamez  in  Durango,  with  calc- 
lid  copper  pyrites. 

HED   SILVER. 
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These  two  varielies  also  differ  considerablj  in  ipecific  graTi- 
ty,  the  light-red  seldom  exceeding  54  —  56,  while  that  of  the 
dark-red  amounts  to  5'8 — 5'9.  They  however  conespond  so 
entirely  in  their  crystalline  form,  and,  with  the  above  excep- 
tion, no  perfect  an  analogy  exists  in  all  their  physical  charac- 
ters, that  mineralogists  do  not  generally  concur  in  separating 
them  into  distinct  species.  They  have  not  been  separated  by 
Mohs  or  Brooke.  The  chemical  formula  given  by  Bonsdorff, 
answering  to  his  own  analysis,  is  3AgSl'-|-2StSP.  Rammels- 
berg  includes  the  analysis  by  Rose  under  the  same  species,  and, 
supposing  the  isomorphic  replacement  of  the  antimony  by  the 
arsenic,  gives  a  formula  which  includes  both  varietiei. 

It  occurs  crystallized  in  a  great  variety  of  forms,  also  den- 
dritic, massive,  and  micaceous ;  structure  lamellar ;  mechani- 
cally divisible  into  an  obtuse  rhomboid  of  106°  30'  and  71°  Sff, 
' — the  primary  form,  —  but  its  extreme  brittleness  renders  this 
difficult. 


The  ibova  figure  reprawnto  ■  cryitBl  In  the  poMenon  of  H.  J.  Brooke, 
Eiq.   Thiicryatal,  perhapi  one  o[  the  molt  complex  that  hu  been  obeerved. 


jnjijielf 
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DbservnlioD  alreaily  anaexcd  Id  the  rhomboidal  tipin 
lOlice  of  ciilcnrcous  fpar,  viz.  Ihat  the  modiliciitioiM  lo 
le  rhomboid  w  liable,  arc  almosl  cndlesn.  The  planes  b  of  the  »bo»e 
nd,  by  Ihcir  extension,  )a  produce  a  rliomboid  more  oblUM  than 
arv,  )lie  planes  jloncule  rhunibaida:  the  plmieii  cjl,  2,3,  4,  anda, 
'  '  III  afobtuae  iloilecahedrons  ;  all  Die  planea  i  sod  1  Lo  acute 
id//lo  regulw  aiK-9ided  priuoB. 


.   172      Oc.gJ- 


.   IIM    10 


Jl  □nZ2.' 178    SO 


.  165      Ocs-looDooro' 120      0 

|/5' 125      0         j 

i  by  rellecletl  light  from  lead-^rey  to  iroa-b!ack,  by 
nitled  light  from  briJIinnt  lo  dark  leA  ;  semi-traosparent 
'mperfect-nietRllic  in  dark-colored  varietir?, 
■nntine  in  such  as  are  light;    alreak  diflerent  shades  of 

liied-rcd,  according  to  the  color;  cross  fracture  conchot' 
I)  a  Ehiriiiig  liisire ;  seclile,  yielding  readily  to  the  knife. 

charcoal  it  first  decrepitates,  fuses,  emits  fumes  of  sul- 
id  antimony,  and  ultimately  leaves  a  globule  of  siicer. 
:  without  cfl'crvescetice  in  nitric  acid. 

very  beauliftil  mineral  is  coiilincd  toasraall  number  of 
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been  observed  that  the  dark  yield  a  larger  proportion  of  silver 
than  the  light  varieties,  but  both  of  them  are  highly  valuable  to 
the  smelter. 


MIARGYRITE.^ 

Hemi  Pritmatie  Rubjr-Blende,  M.    MUrgjrite,  Pr^f,  H,  Rat.    Biinlpbo-antlmoniate  of 

Silver,  Thomson,     Rubella  obliqoa,  D. 

Combination  of  silver,  antimony,  and  sulphur,  in  proportions 
different  from  those  of  the  preceding  species. 

Brauniidorflr. 

Silver 36-40 

Antimony 39*14 

Sulphur 91-95 

Copper 1*06 

Iron O'OQ 

99-17  H.  noi0. 

The  formula  from  this  analysis,  as  given  by  Rammelsberg, 

is  AgSb.     This  requires  35*86  Ag,  4279  St,  21*35  SL 
Sp.  Gr.  5-2  —  5  4.     H.  =  2  —  2*5. 

Primary  form  an  Oblique  rhombic  prism  of  93°  56^,  and  86^ 
A\  and  whose  base  is  inclined  to  its  axis  at  an  angle  of  101°  6^. 
Imperfectly  cleavable  in  the  direction  of  the  larger  diagonal  of 
the  base.  Color  iron-black ;  opake,  except  when  viewed  by 
transmitted  light,  in  which  case  thin  fragments  present  a  deep 
blood-red  hue ;  lustre  intermediate  between  metallic  and  ada- 
mantine ;  streak  dark  cherry-red ;  fracture  imperfect  conchoi- 
dal ;  surfaces  of  the  crystals  deeply  striated ;  very  sectile.  B  B, 
alone  on  charcoal  it  fuses  with  abundant  white  vapors,  which 
have  occasionally  a  slight  alliaceous  odor,  leaving  a  globule  of 
silver.  It  is  soluble  in  nitric  acid,  with  an  immediate  white 
antimonial  precipitate. 

This  very  rare  mineral  used  to  be  comprised  among  the 
varieties  of  dark-red  silver,  until  distinguished  by  reason  of  its 
form,  and  described  by  Mohs.  It  occurs  with  argentiferous 
arsenical  pyrites,  in  one  of  the  mines  of  Braunsdorff,  near  Frey- 
berg  in  Saxony. 


STROMEYERITE. 

Sulphuret  of  Silver  and  Copper.  Argent  etCuivre  Sulfur^,  Bownum.  SilberkapfervUni, 
Siromtjfer.  Stromeycrine,  Betidamt.  ArgpntiferuQH  Copper  Glance,  J.  ArfentiforoiM 
Sulphuret  of  Copper,  A.  Cuivrc  Sulfur^  Argontil^re,  Levy.  Sulpho-cuprite  ofSilTer, 
Tkonuon,    Lunitei  Cupricas,  D. 

This  mineral  consists  of  copper,  silver  and  sulphur,  in  the 
following  proportions : 

*  Prom  fiiiWYj  {eM,  and  any  rftof,  sUvtr,  because  it  contain!  leia  Bilvtr  than  MmM  of 
the  analogooi  ores. 


■TAnVS  MBTALS  ASS 

Brhk.a.iiWit.         AIBM. 
Cofpn. ao*i t-« 

Saipku'  I ' '  * ,  iyr«.'. '"."''.'. '.  '.v-M 

ns  of  copper  are  twice  as  numerous  as  those  ofsil- 
19  thus  obvious  thai  the  mineral  is  composed  of  one 
I  sulpburet  of  siUer,   tiro   alonis  disulphuret  of  copper. 
■   ■    :  AgSl-HJCp^Sl. 

Sp.  Gr.  6-25.  H.  =  30  —  40. 
tstallioe  fofni  uakDOwn.  Occurs  compact;  color  sleel- 
a  metallic  lustre  \  the  surface  produced  by  fracture 
I  brilliant,  granular,  and  partiallv  conchoidal ;  very  brittle, 
veadilf  fusible  B  B,  emitting  sulphuric  acid  fumes,  and 
^  a  grej  globule  with  a  metallic  lustre.  With  the  fluxes 
liibits  the  re-actiuu  of  copper,  and  ou  the  cupola  yields  a 
I  globule  of  silver. 

:cuTS  associated  with  copper  pyrites,  calcareous  spar, 
tnblende,  at  Schlangenberg  near  Culivan  in  Siberia.  It 
-y  rare  mineral,  and  was  first  examined  and  recognised 
culiar  species,  by  Stroraeyer,  from  specimens  in  the 
n  of  Gottingcn. 


of  bismuth  270.  lead  33-0. 


METALLIFEROUS    MINEFwALS.  4C0 

The  constitution,  as  given  by  Rammelsberg,  is  one  atom 
silver,  and  one  atom  selenium,  or  AgSel. 

Sp.  Gr.  8  0.     H.  =  2-6. 

Occurs  in  very  thin  veins  traversing  seleniuret  of  lead,  at 
Tilkerode  in  the  Hartz,  from  which  mineral  it  is  distinguished 
by  its  being  of  a  darker  hue.  Possesses  three  cleavages  per- 
pendicular to  one  another. 

Color  iron-black;  streak  unaltered  ;  lustre  metallic,  splen- 
dent ;  opake.  Structure  foliated.  It  exhibits  three  cleavages 
perpendicular  to  each  other,  so  that  its  primary  form  is  the 
Cube.  The  thin-plates  are  covered  with  a  brass-yellow  metallic 
substance,  which  seems  to  be  copper  pyrites.  Malleable,  but 
not  so  much  so  as  sulphuret  of  silver.  When  heated  in  a  glass 
tube  it  melts,  and  gives  off  a  small  sublimate,  consisting  partly 
of  selenium  and  partly  of  selcnic  acid.  It  gives  out  a  strong 
smell  of  selenium.  B  B,  on  charcoal,  it  melts  silently  in  the 
exterior  flame,  with  frothing  in  the  interior  flame.  It  glows, 
on  cooling,  almost  as  distinctly  as  magnetic  pyrites.  With 
carbonate  of  soda  on  charcoal  it  is  reduced.  The  globule  is 
shining  as  long  as  it  is  hot,  but  on  cooling  becomes  covered 
with  a  black  coating ;  if  borax  be  added,  it  retains  the  metallic 
lustre  after  cooling.  It  is  silver-white,  very  malleable,  and 
behaves  like  pure  silver.  Very  soluble  in  smoking  nitric  acid, 
but  it  dissolves  with  difficulty  in  dilute  nitric  acid. 


EUKAIRITE.* 

Seleniuret  of  Silror  nnd  Copper.     8elen  Kupfortilber,  L.     Cuirre  Sclttni6  Argental,  H. 
t^clunio-cuprato  of  Silver,  Tkiniuon,    Lunltes  Selenieus,  D. 

It  is  a  compound  of  seleniuret  of  silver  and  copper: 

Atoms. 

S«?lenium 26*00 .Va  ...  .1-84 

Copper 23-05 5-61. . .  .1-98 

Silver 3H93 2-83.... 1-00 

Earthy  matter 8*90 

9:3*68  Berzcliufl. 

These  numbers  give  very  nearly  two  atoms  selenium,  two 
atoms  copper,  one  atom  silver  ;  or  one  atom  disileniuret  of 
copper,  one  atom  seleniuret  of  silver.  Formula,  according  to 
Berzelius  :  Cp^Sel-hAgSel. 

Color  shining  lead-grey,  texture  granular ;  massive ;  dis- 
posed in  thin  superficial  black  metallic  Alms,  staining  the  cal- 
careous spar  in  which  it  is  contained.  B  B,  it  exhales  a  strong 
odor  of  selenium,   and   on  charcoal  fuses  readily  into  a  grey 

*  Eiikairite,  from  the  Greek,  tiifiiifying  opportune ;   in  alluaion  to  its  dbcovery  ja«t  aa 
Bcrzolius  had  completed  hii  examination  of  teUnium. 

40 
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E  g\oba\t,  »hkh  is  not  malleable.  To  borax  or  alt  of 
otu<,  it  imparta  a  green  color  in  the  oxidating  Same, 
•i  colofleso  in  ihe  reducing  one,  and  on  hardening  ap- 
■  of  a  cinnabar-red  hue.  Is  soluble  in  healed 
icid.  and  when  cold  water  is  added  to  the  eolution  it 
a  white  precipitate. 

b  extremely  rare  mineral  was  discoiered  and  analyzed  bj 
I!.  It  occurs  in  a  copper  mine  at  Skrickerum  in 
I,  Sweden,  with  carbouaie  of  lime,  seTpenline,  sdeni- 
;opper,  and  copper  pyrites. 

IODIDE   OF   SILVER. 

Lntains  silver,  lead,  iron,  iodine,  and  sulphur;    but  the 
it  appear  lo  have  been  accuratelj  determined. 

II.  about  10. 
e,  in  thin  plates  of  a  grcyish-nhitc  or  silrer- 
xilor.  which  change  to  laiender-blue  on  exposure  to  the 
Transparent  or  translucent ;  lustre  resinous,  passing  into 
iiitie;  malleable  and  flexible  in  thin  lam  ins  ;  streak 
etallic.  Soluble  in  heated  muriatic  acid,  which  it  colors 
i-brown,  disengaging,  afler  a  short  lime,  violet-col nred 
B  B,  on  chnrcoal,  it  instantly  melts,  and  produces  a 
wliich  tinges  the  flame  of  a  bciuliful  violet-hue,  globules 
e  iippearing  on  ihe  cliarconl. 


METALLIFEROUS    MINERALS.  471 

lively  rare  at  Huelgoeth.  More  recently  it  has  been  brought 
from  the  department  of  Copiapo,  province  of  Coquimbo,  in 
Chili,  and  in  a  fibrous  form,  consisting  apparently  of  elongated 
prismatic  crystals  not  very  firmly  cohering.  We  are  yet  with- 
out a  full  description  of  this  rare  mineral. 


CARBONATE  OF   SILVER. 
Argent  Carbouat6,  H.     Grey  Silver  Orei  J. 

Consists  of  silver  72*5,  carbonic  acid  12,  oxide  of  antimony 
and  a  trace  of  copper  15*5  —  Selb.  It  is  doubtful  whether 
the  carbonic  acid  is  really  combined  with  oxide  of  silver. 

It  is  of  a  greyish  color,  passing  into  iron-black  ;  it  occurs 
massive  and  disseminated ;  the  fracture  is  fine-grained  and 
somewhat  uneven,  with  a  glistening  metallic  lustre  ;  it  is  soft, 
brittle,  and  heavy.  It  is  almost  instantaneously  reduced  B  B  ; 
and  effervesces  with  nitrous  acid. 

This  species  was  observed  many  years  ago  by  M.  Selb,  in 
veins  traversing  granite  in  a  mine  at  Altwolfach,  in  the  Black 
Forest,  accompanying  native  silver,  sulphuret  of  silver,  and 
barytes ;  but  not  having  again  occurred,  its  properties  are  in- 
distinctly defined.  It  has  since  been  found  at  Real  deCatorce 
in  Mexico. 


CHLORIDE    OF    SILVER. 

Muriate  of  Silver.  Horn  Silver.  Ilornerz,  W.  Are^nt  Muriate,  H.  Bt.  La  MiiM 
Curne,  Br.  Corneoiu  Silver,  J.  Hoxahedral  Pearl  iuirate,  M.  CmoniWtet,  B§nttim$. 
Chloride  of  Silver,  A.    Ceratni  cubiouf ,  D. 

Combination  of  chlorine  and  silver. 

Saxony.  Peru. 

Silver 67-75. 76-0 

Chlorine 31-50 24-0 

Oxide  of  iron 6-OU U-0 

Alumina 1-75 0-0 

Sulphuric  acid  ... .  0-25 0-0 

103-25  Klaproth.  100-0  KlaproUi. 

The  first  was  an  impure  specimen ;  but  the  second  answers 
almost  exactly  to  one  atom  chlorine,  and  one  atom  silver. 
Formula  :  AgChl. 

Sp.  Gr.  4  75— 5  55. 

Primary  form  the  Cube,  occurring  with  edges  and  solid 
angles  replaced ;  sometimes  in  perfect  octahedrons.  Of  a 
pearl-grey,  greenish,  or  reddish-blue,  but  commonly  tarnished 
externally  of  a  brown  color  ;  it  occurs  massive,  also  investing 
other  substances,  and  crystallized  in  small  cubes  and  acicular 
prisms  ;  feebly  translucent  or  opake,  with  a  glistening  or  waxy 
lustre;  yields  to  the  pressure  of  the  nail,  and  is  malleable  and 
sectile ;  cleavage  none  ;  fracture  conchoidal.     It  is  fusible  in 
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Bme  of  a  candle.  B  B,  on  charcoal,  il  is  reducible  to  a 
c  globule,  emitting  at  the  same  time  rapnrs  of  niiiriaiio 

I  when  rubbed  with  a  piece  of  moistened  zinc,  ihe  surface 
es  covered  with  a  thin  film  of  metallic  silver.     Insoluble 

ccura  in  veins  chiefly  in  primitive  rocks,  with  some  of 
ler  ores  of  silver.  The  largest  masses,  and  particularly 
:if  a  green  color,  are  brought  from  Peru  and  Mexico,  it 
a  be  found  in  considerable  quantities  in  the  Saxon  min- 
9  of  Preyberg  and  Johanngeorgensladt,  but  it  is  nnw 
.  It  also  occurs  in  Siberia,  in  Cornwall,  and  at 
in  Brittany.  Fiiic  masses  were  noticed  by  Mr. 
,  at  the  mines  of  Cliinasiila  in  Chili,  and  at  those  uf 
and  Santa  Rosa  in  Peru. 

I1.K  SiLVKB.  — BuKerniilch  silber,   W.     Earthy   corDCOiM 


a  87-09.  - 

I  con^derciJ  an  earlhy  variety  or  llic  above  specie*.  Il  i 
ive,  and  invcslint;  other  aiibflinces ;  is  opakc,  and  c 
Wire,  and  is  sort,  seclile,  and  hexvy.  It  occura  i 
□  the  Hartz,  in  v elm  tinverMug  tran»ilioD  rock«. 


GANSEKOTHIG-EBZ.- 

:n>.cop.Dli«.      A™1u.  Ars<.nlifr,«.,  D. 

I  arseniaie  of  silver  and  iron. 


iriaprolh. 
comou>nlr 

ily  at  An- 


nillatedti 
Shining,  with  v 
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form  ;  oflen  in  macles ;  also  capillary,  dendritic,  in  ih 
filling  crerices,  and  maasive;  no  regular  a  true  lure ; 
malleable,  flexible,  and  seclile.  B  B,  it  fuses  into  a 
apparently  pure  copper.     Soluble  in  nitric  acid,  which 

freen;  and  in  ammonia,  to  which  it  gives  a  fine  t' 
solated  and  rubbed,  it  acquires  rtlreous  electricity. 
Bt  27'  Wedgewood. 


Fig.  1 ,  a  cube.  Fig.  2,  llie  same,  of  which  Iho  •olid  angles  are  repli 
by  inangular  pianes,  which  in  Be.  3  are  go  greatly  cnlarced  aa  to  ha' 
become  «x-nded,  rBduciaa;  the  planea  of  the  cube  to  small  quadringlcB 
The  (rianeulAr  planes  or  %.  2  are  camplelc  !□  Ag.  *;—  the  regular  ocU 
hedron.  FiE.  G,  an  octahedron  of  which  Ihc  edges  are  replaced,  fermiDjc  i 
pjuage  of  that  solid  into  the  rhombic  dodecahedron,  fig.  6.  id  which  thi 
planes  replacing  the  edges  of  fig.  G  are  couiplele. 


^^^ 


The  most  splendid  crystalline  varieties  of  native  copper  are 
those  of  Siberia,  and  the  island  of  Nalaoe  in  Faroe,  where  it 
accompanies  fibrous  mesolype  in  aniygdaloidal  trap.  Some 
very  singular  cryslallizations,  produced  by  the  elongation  of 
the  simple  individual,  occur  at  Moldawa  in  the  Bannat,  at 
Cbessy  in  France,  Herrengrund  in  Hungary,  and  elsewhere. 
Cornwall,  however,  is  certainly  the  greatest  depository  of  na- 
tive copper;  and  many  of  the  mines  near  Redruth,  ihe  Con- 
40- 
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iod  Mnes,  Wheal  Bullet,  and  some  others,  aSatd  It  m 

hoBf  diqvapanMMidj  •nlugetl,  and  tliey  are  generillr 
cd  is  branelMS  fbtmed  bj  the  udiod  of  these  crystals  in 

:  ^Ttr.—ABam-t  Manual. 

lire  copper  b  common  to  the  mines  of  South  A  merica,  u 
e  Cordilleras  of  Aiacama  and  in  Chili,  where  masses 
iiA^  sereril  bandred  pojnds  have  heen  obtained.     Large 
ert  b«autiful  crrstals  of  native  copper  have  been  broughi 

-«  DaiD«  of  copper  ire  now  explored  in  the  island  of  Cuba, 
resof  *b)ch  are  exported  to  Great  Britain  and  the  United 
&.     At  Gibara,  and  between  Neutitas  and  Principe,  these 

Nora  Scotia,  naiiie  copper  occnra  in  thin  seams  and  mi- 
filaments  in  the  trap  rocks,  generally  with  quartz,  but 
limes  viih  leutiles.     Cape  D'Or  is  the  principal  locality, 
e  detached  mt^fes  have  been  obtained  of  twenty  pounds 
rieht     As  the  sandstone  on  which  these  Imp  rocks  rest. 
itBs  fc*ds  of  ntreous  copper,  it  seems  probable  that  the 
■as  Tock.  ■nhcn   lorced  up,  carried  ivilh  it  portions  of  the 
■hieh  "crf  ihti;  reduced  to  the  metallic  state. 
:cv>rdinj  to  Trof  Silliman,  a  mass  of  native  copper,  weigh- 
Jx^m  ninetj  pounds,  n.is  found  many  years  since,  on  the 
[icti  11.11s.  near  Near  Ilaien.      It  adhered  to  the  snrfnce  of 
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do  not  occur  in  any  iostaDce  in  the  shape  of  true  veins  in  New 
Jersey.  The  mining  lias  therefoie  been  very  precnrioua,  and 
has  never  proved  a  source  of  profit.*  More  success  is  promised 
from  (he  exploration  ol  the  mines  of  Michigan,  which,  accord- 
ing (o  Dr.  Houghton,  extend  over  a  district  of  a  hundred  and 
thirty  miles  in  length,  and  closely  resemble,  in  the  characler 
and  contents  of  the  veins,  the  noted  mines  of  Cornwall, t 
They  occur  in  slate,  conglomerate,  and  trap  rocks.  The 
m»ss  of  native  copper,  recently  brought  from  ihe  Ontonagon 
River,  near  Lake  Superior,  by  order  of  the  Secretary  of  War 
of  the  United  States,  weighs  betiveen  three  and  four  thousand 
pounds,  is  four  and  a  half  feet  in  length,  and  about  two  feet 
thick.  It  seems  lo  have  been  a  bowlder  long  since  detached 
from  its  native  bed,  and  the  fragments  of  rock  now  adhering  lo 
ii,  seem  to  show  that  it  was  once  connected  with  serpentine. 
This  is  the  most  extraordinary  mass  of  copper  of  which  we 
have  any  knowledge;  and  according  to  Mr.  Schoolcraft  it  has 
been  a  subject  of  historical  notoriety  for  upwards  of  one  hun- 
dred and  eighty  years.  It  is  now  deposited  in  the  museum  of 
the  National  Institute,  Washington,  The  native  copper  from 
Kcween  Point,  on  Lake  Superior,  is  found  exclusively  in  (be 
amygdaloid  and  greenstone  of  the  trap  formation. 

SULPHURET   OF   COPPER. 


Combination  of  copper  and  sulphur. 


CoppM 78' 

Bnlphnr JB' 


—  1 C,  T.  J.ck- 

lOIMIOKIapralh.     »M3 Tlioniisn.   IDD-aSUtlnu.      IW-OJ     kh.) 

Each  of  these  analyses  approaches  very  nearly  lo  one  atom 
sulphur,  and  (wo  atoms  copper.  The  mean  of  the  whole  is 
19-66  At.  copper,  9'52  At.  sulphur.  I(  is  (herefore  a  disulphu- 
rct,  its  formula  being  Cp'Si. 

Sp.  Gr.  569  — 5-8.     H.  =  2  5  —  30. 

Color  lead-  or  iron-grey,  oElen  tarnished  black,  and  occasion- 
ally iridescent.  According  to  Hauy  and  Levy,  the  primary 
form  is  a  Regular  hexagonal  prism,  in  which,  either  perfect  or 
modified  on  its  hiieral  and  terminal  edges,  it  usually  occurs. 
The  prisms  are  of  various  length,  and  (he  replac 


p.  159,  hj  Hi 


1,  bf  DhieIui  He 


terminBl  planes,  give  rise  to  acute  and  obtuse  double  six-sided 
pyramids,  which  also  occur  complele.  All  the  aolid  angles  of 
iho  prism  may  be  removed  by  a  knife,  so  as  to  produce  a  double 
six-sided  pyramid  with  brilHaut  planes,  the  incidence  o{  an 
upper  on  the  adjacent  plane  of  the  lower  pyramid,  beiog  about 
147°  'Sty.  But,  accordiug  to  Brooke,  the  primary  form  of  this 
apecies  is  a  Rhomboid,  P  P"^T  1°  Stf  very  nearly  ;  the  cleavage 
being  parallel  lo  the  heiiagaaal  pyramids  corresponding  to  the 
primary  plane.*  It  is  occasionally  in  pseudomorpbous  crystals. 
Structure  perfectly  lamellar;  fracture  oflen  conchoidal,  with  a 
vitreous  lustre  ;  the  massive  varies  greatly  in  respect  of  hard- 
ness and  color  ;  it  is  sometimes  seciile  and  soft.  B  B,  on  char- 
coal, ii  disengages  the  odor  of  sulphurous  acid  ;  ia  ibe  oxida* 
ting  flame  it  fustis  readily;  in  the  reducing  il  emits  c^parks; 
and  when  the  sulphur  is  wholly  driven  otf,  it  yields  a  bead  of 
copper.  In  ammonia  it  forms  a  blue  solution.  In  heated  nitric 
Bcid  the  copper  is  dissolved,  and  the  solulioa  Bsaumes  &  green 
color,  but  the  sulphur  remains. 


Fig  1,  the  iniMl  simple  or  its  rornis; 
■ame,  of  which  the  leriniaul  edges  are  re|i1 
■ii-nd^d  pyramids;  whicli  arc  complele  i 
Fig.  4,  asii-Bided  pii^in  of  which  t lie  term 
tendiiiK  lo  scute  >ii-»dcd  pyrainiili ;  wbi 

6  repre«FDta  a  FryBtal  conaiBting  of  portions  of  (he  planes  of  (he  icoW 
pframid,  fig.  S,  teriDinated  by  the  obtuse  pyramidal  ptanei  of  fig.  3. 


a  siK-«ded  prisn).  Fig.  1,  the 
aced  by  piitiea  lendine  toobtuK 
n  fig.  3,  II  fiat  lii-sided  pyrunid, 
inul  edges  are  replaced  by  planes 
-'■ "-  '      Fig. 
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The  Buiphuret  is  met  with  in 
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md  beds  accompanying 


other  ores  of  copper,  and  is  highly  prized  by  the  miner.  The 
crystallized  varieties  occur  abundantly,  and  almost  exclusively, 
in  the  mines  of  Cornwall,  and  particularly  in  those  near  Red- 
ruth; while  the  more  compact  and  massive  are  found  also  in 


J,  EacjclDiHHliii  MaliopgliluB,;.  IBB. 


so  in 


UETALLIFBSOUS 

Siberia,  Hessia,  Saxony,  and  the  Bar 

forms  beds  in  red  snndslone,  i 

cohI  and  ligniie,  at  Cnrriboo  river,  near  Pictou. 

In  ihe  United  Slates,  it  occurs  in  red  sandstone  at  the 
Sclmyler  mine,  N.  J.,  and  at  Simsbury  and  Cheshire,  Conn. 
It  is  found  in  small  (junntities  in  Columbia  and  Dutchess 
counties,  N.  Y. ;  also  in  Orange  county,  Va.  Specimens  from 
Bellamy's  mine,  Chesliire,  Conn,,  according  to  Shepard,  are 
finely  crystallized.  At  the  lead  mines  of  Wisconsin  and  Mis- 
souri, it  forms  an  article  of  commercial  value,  and  is  smelted 
to  a  considerable  extent. 

The  nrgent  en  epii,  or  cuivre  spiciforme  of  Haiiy,  from 
Frunlcenberg  in  Hessia,  is  supposed  to  be  vegelaMe  mailer 
impregnated  with  black  sulphuret  of  copper. 

Vitreous  copper  is  readily  distinguished  from  either  bour- 
nonilc  or  fahlcrz  by  its  comportment  B  B,  and  the  green  solu< 
lion  il  produces  with  nitric  acid;  and  from  red  silver  ore  by 
the  color  of  its  streak,  which  resembles  that  of  the  mineral, 
while  red  silver  presents  a  line  cochineal  red.  —  Allan's  Man. 
niEQATGii  Vitreous  Copfeb.     Culvro   luirurt  li<-poliqiie,  H. 


i 


to  ariae  from  m 

DTwbich  generally  ap|>ear  dialluctly  in  Ills  auine  jpecimen.    ll  « 

most  of  [he  mities  of  CormviiJI  in  whlcb  vitreous  copper  b  fauDd. 

INDIGO   COPPER. 

Kuprfiinilij.    DIuD  Cu[i[iri.    t'svoUinc. 

This  mineral  contains  by  the  analysis  of  Walchner,  copper 

6477,  sulphur  3'J-64.  iron  046,  lead  104.     The  atoms  of 

copper  are  16' 19,  and  the  atoms  of  sulphur  16'3'2,  showing 

the  mineral  to  be  a  simple  sulphuret.     Formula  :  CpSI. 

Sp.  Gr.  a-8  — Sb-a.     H.  about  20. 

Occurs  in  splieroidal  masses,  presenting  superficial  indicn- 
lions  of  crystallization.  Color  indigo-blue  or  darker ;  opake, 
with  a  faintly  resinous  tusire,  and  n  lead-grey  shining  streak. 
Sectile.  B  B,  it  burns,  prior  to  becoming  red  hoi,  with  a 
blue  Same,  and  mells  into  a  globule,  which  is  strongly  agita- 
ted, and  emits  sparks  ;  finidly,  it  yields  a  button  of  copper. 

It  occurs  at  Sangerhausen  in  Thuringia,  imbedded  in  grau- 
wacke,  and  is  a  rare  mineral.  It  has  also  been  discovered  by 
Covelli*  in  the  volcanic  rocks  of  Vesuvius,  in  black  or  green- 
ish-blue incrustations  having  the  appearance  of  spiders'  webs, 
deposited  around  the  fumaroles  of  the  crater  Vesuvius,  and 


HATITB   MKTAI.&  AHD 

jed  to  be  derived  frotn  the  action  of  sulphuretted  hydio- 
:id,  witb  the  disengagemeot  of  nitrous  gas. 
PURPLE   COPPER   ORE. 

e  formula  given  by  Berzelius,  is  Fe+Cu^,  which  corre»- 
wiih  the  analvses  by  Phillips  and  Hisinger,  requiriog 
copper,  23e9  sulphur,  13-43  iron. 

Sp.  Gr.  5  0.     H.  =  30. 
jccors  both  massive  and  crystallized  ;  color  of  the  mas- 
>etween  copper-red  and  tombac-brown ;  in   the  crystal- 
the  latter  color   prevails,  with  an  iridescent   tarnisli, 
ally  of  blue,  sometimes  yellow.     The  general  form  of  the 
lis  is  thnt  of  the  cube,  of  which  the  solid  angles  are  re- 
d,  and  the  faces  are  mostly  curvilinear;  lustre  metallic i 
c  pale-grt^yish  black,  and  slightly  shining;  doI  perfectly 
lar,  but  nianifestly  yields  to  mechanical   division   parallel 
;  planes  of  the  Regular  octahedron;  in  oilier  directions 
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upon  commoD  pyrilea  copper,  and  is  in  kidney- 
hapcd  masses  attached  to  liituminous  sliale.  In  the  United 
Slates,  il  is  found  near  Wilkesbarre,  Penn.,  at  Chesterfield, 
rtass.,  Walcottville  and  Litclilield,  Conn. 


I 


GREY   COPPER, 


Imhednl  Copper  PjTiUi,  J.    Teir.hudrml  CoppirGl.ni 


orCDppir,  nsnii 


Crpri- 


Prof.  H.  Rose  has  analyzed  seven  very  carefully  selected 
specimens  of  this  mineral,  from  diflerenl  localities,  and  the 
results  of  five  of  these  analyses  are  given  below.  —  ^ogg- 
Ann.  XT.  576.     The  first  is  by  Klaproth. 


Cl.o.ll.11. 
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In  each  of  ihe  above  analyses  ihe  atoms  of  sulphur  and  me- 
tallic bases  are  nearly  balanced,  indicating  a  simple  combina- 
tion of  atoms  among  these  constituents.  As  viewed  by  Dr. 
Thomson,  (his  mineral  consists  casenlially  of  one  atom  sul- 
phide of  arsenic  and  antimony,  and  three  atoms  sulphuret  ofcnp- 
per.  Formula :  (SlAs)SI+3CpSl.*  But  in  the  last  specimen, 
which  consisted  of  pure  letrahedral  crystals,  the  atoms  of  cop- 
per approach  very  nearly  to  tlirice  llioiie  of  the  antimony  alone, 
so  that  the  mineral  appears  to  resolve  itself  into  the  simple 
constitution  of  onti  Al  sulphuret  of  antimony,  three  At.  sulphu- 
ret  of  copper.  Tt  will  be  observed  that  arsenic  is  contained  in 
only  two  of  the  specimens  analyzed.  Formula  :  StSl+3CpSl. 
Sp.  Gr.  44  — .5.2.     H.  =  30  — 40. 

The  marked  diversity  in  their  chemical  composition,  would 
seem  to  demand  a  separation  of  some  of  ihe  varieties  of  the 
present  species.  Many  of  them,  indeed,  are  readily  distin- 
guishable at  first  sight;  but  there  are  others  which  present 
such  intermediate  stages,  as  lo  render  all  aiiempis  al  reducing 
the  differences  lo  fixed  limits  impossible.  Ofa  steel-grey  or  iron- 
black  color ;  it  occurs  crystallized  in  the  Tetrahedron,  which 
Is  considered  its  primary  form ;  also  massive  and  dissemina- 
ted; cleavage  octahedral,  imperfect;  streak  same  color  as  the 
mineral,  sometimes  inclining  to  brown;  fracture  uneven  or 
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and  (lissciiiinated  ;  the  fracture  fine-grained,  uneven  ;  yields  easily  to  the 
knife,  and  is  brittle  SpeciGc  gravity  4*5.  It  contains  40  per  cent  cop- 
per, the  remainder  iron,  arsenic,  and  sulphur.  —  Henckel.  B  B,  it  yields 
a  white  arsenical  vapor,  and  melts  into  a  grcyiah-black  slag. 

It  accompanies  other  ores  of  copper  at  Huel  Gorland,  and  elsewhere  in 
Cornwall. 

Platxniferous  Grey  Copper.  A  grey-colored  variety,  agreeing 
generally  with  fahlerz  in  external  character,  consisting,  according  to 
y auquelin,  of  copper,  lead,  antimony,  iron,  silver,  platina,  and  sulphur ; 
was  formerly  found  at  Guadalcanal  in  Estremadura  in  Spain,  where  it 
occurs  with  ores  of  silver  and  arsenic. 


TENNANTITE." 

TcnnnDtito.    ( Quarterly  Journal  qf  Science j  vii.  9S. )    Cyprite*  dodecahcdros,  D. 

This  mineral  has  been  analyzed  by  R.  Phillips,  and  by  Mr. 
Hemming,  who  obtained  the  following  constituents  : 

Sulphur 28-74 S3-00 

Artcnic 11-84 W-IO 

Copper 45-3-2 50-00 

Iron iH>l> 15-00 

Silica 5-00 0-00 

lOO-lG  Phillips.  100-10  Hemming. 

Beudant  has  thus  given  the  formula  founded  on  the  analysis 
by  Phillips:  9CpSl-f-(FS12+FAs2).  Dr.  Thomson  supposes 
the  sulphur  to  be  in  combination  with  the  arsenic  and  copper, 
and  the  iron  in  a  state  of  silicate,  and  accidental.  If  it  be 
thus  considered,  the  mineral  consists  of  one  atom  sulphuret  of 
arsenic,  and  four  and  a  half  atoms  sulphuret  of  copper.  For- 
mula :  AsSl-f-4iCpSl. 

Sp.  Gr.  4  375.     H.  =  3. 

Tcnnantite  is  usually  found  crystallized  in  the  form  of  the 
rhombic  dodecahedron,  either  perfect  or  variously  modified ; 
also  in  the  cube  and  regular  octahedron,  of  which  the  edges 
and  angles  are  replaced;  oAen  very  splendent;  sometimes 
lead-grey,  with  but  little  lustre ;  occasionally  approaching  to 
iron-blnck  and  dull ;  fracture  imperfectly  lamellar  and  uneven ; 
cleavage  parallel  to  the  planes  of  the  dodecahedron;  primary 
form  the  Octahedron,  as  is  indicated  by  occasional  striie  on  the 
planes  of  the  dodecahedral  crystals  parallel  with  their  longer 
diagonal.  Somewhat  harder  than  the  preceding:  and  is  brit- 
tle. Its  powder  is  reddish-grey.  B  B,  on  charcoal,  it  first 
burns  with  a  blue  flame  and  slight  decrepitation,  emits  copious 
arsenical  vapors,  and  ultimately  fuses,  leaving  a  greyish-black 
scoria,  which  affects  the  magnetic  needle.  After  fusion  it 
yields  with  soda  a  bead  of  copper.     Soluble  in  nitric  acid. 


*  In  honor  of  the  late  excellent  chcmiiit,  Tennant. 
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k  oT  which  Ibe  toM  angles  arc  rephctd. 

■  ■»»  rvftbc^ :  the  <ame  plaaes  appeu-  on  fi|. 
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feanantiie  is  a  Twiett  exclusively  Corpish.  It  usual]}  oc- 
lin  small  but  very  aplendenl  crystals,  invcstlpg  other  ores 
I'pper,  in  reins  which  traverse  granite  anil   clay-slate,  in 

■  e  cop[>er  mines,  as  Dolcoaih,  Cook'a  Kitchen,  and 
■   ReJrulh;   and   in   Iluel  Virein.  Huel  Jewel, 
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Furatenborg.  Cornwall. 

Copper 33*  19 30*00 

Iron 30H)0 3^-90 

Sulphur dG-Si 35-16 

Silica 0-39 9-M 


1OOH0  H.  Roao.  10000 B. Fhiilipa. 

Lorore.  Lozera.  Losere. 

Suipnur*  •••••••  •dtv'O*  •••••••■•••••••■  (tlu'J*  •••••••••••••••••  •93*u 

Copper 3a-6 ;»•] 31-8 

Iron 29-2 31-5 3:i-3 

Eurthy  matter...  3-3 0-0 1*6 

97-0  Bcrthier.  99-9  Berthicr.  96-6  Berthier. 

Anelosea.  Cornwall. 

Sulphur 35-01 34-65 

Copper :)2-»5 33-<>4 

Iron 32-01 31-53 

Earthy  matter  . . .  0-00 0-55 


100-00  Thornton.  100-37  Thomson. 

The  analyses  differ  but  little  from  each  other,  and  the  con- 
stitution plainly  deducible  from  them,  is  two  atoms  sulphur, 
one  atom  copper,  one  atom  iron.     Formula:  FSl+CpSl. 
Sp.  Gr.  4- 16  —  4-3.     H.  z=  3  5  —  40. 

Color  brass-yellow,  but  externally  subject  to  tarnish,  and 
often  iridescent;  the  crystals  present  the  general  form  of  the 
tetrahedron,  having  the  solid  angles  always  replaced ;  the 
structure  is  perfectly  lamellar,  affording  brilliant  surfaces  par- 
allel to  the  planes  of  a  somewhat  Acute  octahedron  with  a 
square  base ;  so  that  the  tetrahedron,  as  is  shown  in  the  fol- 
lowing figures,  is  in  fact  only  the  remarkable  consequence  of 
an  alternate  enlargement  of  the  planes  /,  modifying  the  edges 
of  the  primary  octahedron ;  fracture  conchoidal  and  splend- 
ent; lustre  metallic;  streak  greenish-black,  and  somewhat 
shining ;  brittle.  It  also  occurs  stalactitic,  botryoidal,  raam- 
millated,  and  amorphous,  the  latter  being  oflen  variegated; 
the  structure  of  the  botryoidal  is  granular;  these  are  harder 
than  the  crystallized  varieties;  brittle.  Copper  pyrites  yields 
to  the  knife,  and  may  hence  be  distinguished  from  iron  pyrites, 
which  it  often  greatly  resembles ;  its  color  is  generally  also  of 
a  deeper  yellow  than  that  of  iron  pyrites.  It  fuses  on  char- 
coal B  B,  emits  ^  sulphurous  vapor,  and  melts  into  a  brittle 
black  globule,  which  finally  attracts  the  magnet;  with  borax, 
in  small  proportion,  it  yields  a  copper  bead ;  and  with  soda, 
after  the  sulphur  is  entirely  roasted  off,  separate  globules  of 
iron  and  copper  m<iy  be  obtained.  In  dilute  nitric  acid  it 
forms  a  green  solution,  a  portion  of  sulphur  remaining  undis- 
solved. 
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Ills  is  llie  most  abumlanl  vnriclj  of  copper;  nearly  noe 
I  of  the  ore  obtained  by  mctnllurgical  processes  being  ei- 
led  from  it,  and  in  Great  Britain  yicMing  more  metallic 
1  all  ibe  other  ores  of  copper  together.  In  Com- 
ciated  with  tin,  forming  veins  in  killas,  and 


hipanyin^  buntkupferi 


in,  grey  c 


3r,  and  blende. 
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furnished  by  tlie  British  Islands,  and  all  the  countries  of  the 
continent  of  Europe.  —  Report  on.  Cornwall,  Devon,  Sfc,  p, 
2G4.  In  Western  Asia,  according  lo  the  American 
rips,  valuable  copper  mines  are  found  in  the  mountain  ridge 
west  of  Erzeroum,  and  are  wrought  by  the  Greeks. 
In  the  United  Slates  there  are  several  important 
of  copper  pyrites  which  have  afforded  fine  .crystals.  These 
are  principally  in  New  York,  as  at  the  Ros^iie  lend  mines  in 
St.  Lawrence  county,  in  tetrahedral  and  macled  crystals,  and 
Wurtzborough,  Sullivan  county,  in  nearly  perfect  octahedrons. 
In  New  Hampshire,  it  is  abundantly  disseminated  through  the 
great  tremolite  bed  of  Warren,  in  nodules  and  veins.  It  yielded 
Dr.  Jackson,  by  assaying,  thirty-one  per  cent,  of  pure  copper. 
It  also  occurs  in  veins  with  pie  is  to-magnetic  iron,  at  Franco- 
nia,  in  the  same  State.  At  StralTord,  Vt.,  it  is  found  in  aulli- 
cient  quantity  for  exploration  and  smelting,  and  very  pure 
copper  has  for  many  years  been  obtained  from  it. 

SELENIURET   OF    COPPER, 


An  analysis  of  this  mineral  by  Berzeliua  gave, 


It  thus  consists  of  two  atoms  copper  and  one  atom  seleniuui, 
or  it  is  a  diseleniurel  of  copper.     Formula:  Cp^Sel. 

In  masses,  having  an  impaipabie  composition,  and  of  a  ailver- 
white  color;  streak  shining ;  lustre  metallic;  soil,  and  admits 
of  being  smoothed  down  and  polished,  assuming  then  the  color 
of  tin.  Isolated  and  rubbed,  it  acquires  resinous  electricity, 
B  B,  it  fuses  into  a  grey  globule,  which  is  slightly  malleable, 
emitting,  at  the  same  time,  powerful  fumes  of  selenium  ;  in  the 
open  tube  yields  selenium,  which  sublimes  in  the  form  of  a  red 
powder.  With  soda,  after  a  lengthened  roasting,  it  affords  a 
a  grain  of  copper.  Is  decomposed  by  nitric  acid,  and  the 
solution  deposits  metallic  copper  on  a  plaie  of  iron.  The  de- 
composition which  this  substance  undergoes  from  exposure  lo 
the  air,  gives  it  a  black  color;  and  is  therefore  generally  found 
in  the  form  of  black  dendritic  delineations,  or  in  minute  seams, 
traversing  calcareous  spar,  at  the  copper  mine  of  Skrickerum 
in  Smaland,  Sweden. 
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RED   OXIDE   OF   COPPER. 


OirilQliiUd  Coppot.    IUiihkB|>r*mn,  Vr.    Cuitrs  OijrduM,  B.    CoFrn  OiiM  B«a« 
Bt.    l>ii^edmlCi>i>(i<irOn,  M.tnd  J.    Xif uitint,  Bnubau.    Kulilu  <KU)HdiH.& 

It  is  composed  as  follows  : 


The  analysis  by  Cbenerix,  gives  nearly  ibe  exact  numbers 
required  to  constitute  suboxide  of  copper,  (two  atoms  metil, 
one  atom  oxygen),  viz.,  copper  88-78,  oiygen  11-22,  accord- 
ing to  Berzelius.     Symbol :  Cp  or  Cu. 

Sp.  Gr.  5-0  — 6  1.     H.  =  35  —  4-0. 

The  color  of  tbis  mineral  is  red  of  various  shades,  by  trans- 
mitted ligbt  sometimes  crimson-red..  It  occurs  crystallized  ia 
the  form  of  the  octahedron  and  its  modifications,  which  are 
very  numerous.  The  crystals  are  externally  splendent,  oc- 
casionally iridescent;  or  superficially  of  a  lead-grey  color, 
with  a  metallic  lustre;  and  sometimes  nearly  black  and  dull. 
Structure  lamellar ;  cleavage  much  interrupted,  and  not  easily 
obtained,  parallel  to  the  faces  of  the  Regular  octahedron, 
which  therefore  is  considered  its  primary  form  ;  fracture  un- 
even, more  ol\en  conchaidol,  with  a  splendent  and  somewhat 
adamantine  lustre;  transparent  or  translucent:  yields  easily 
to  the  knife  ;  and  is  brittle.  Streak  several  shades  of  brown- 
ish-red, and  shining.  BB,  it  is  reducible  on  charcoal  to  the 
metallic  slate,  and  with  borax  fuses  readily  into  a  fine-greeo 
glass.  Soluble  with  effervescence  in  nitric  acid,  disengaging 
nitrous  gas,  and  coloring  the  solution  green ;  it  may  thus  be 
distinguished  from  rod  silver  ore,  which  does  not  effervesce  in 
nitric  acid,  and  from  cinnabar  which  does  not  dissolve  in  it. 


Fig.  1,  the  prii 
boid,  arisinr,  lu 

cryElBlliue  loimiD 


regular  oetibedron.     Fig.  2,  an  i 
perceived  by  Ihe  Joded  lines,  from  an  increoM  <■( 
oapponite  and  pitailel  planes  of  Ihe  oclatiedrati. 
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tlie  lamine  progressivclv  diminishing  lo  a  point.  Fig.  3, , 
of  wliich  Iho  iwliil  aDgles  sro  replaced  by  qundrangular 
planes  meet  and  are  complete  in  fijc.  4,  formine  the  eul>e.  Fig.  5,  the 
cube,  having  il«  edges  and  solid  angleB  replaced.  Fig,  B,  an  oclahedron 
whoso  edge*  are  replaced  by  aii-Bided  plunes;  whiefi,  in  6g.  7,  are  in- 
creased ;  anil  in  fig.  8  complete,  formiog  the  rhombic  dodecahedron. 
Fig.  9,  an  oclahedron,  of  which  each  edge  is  bevellod  by  two  planes. 
Fig.  10,  in  octahedron,  of  which  each  sotid  angle  is  replaced  by  four  tii- 
angulir  planes,  forming  an  obtuse  pj^ramid  on  each.  The  varieliea  arising 
from  combination  of  the  planes  exhibited  iu  the  above  ligures,  are  very 
The  author  has  enumerated  over  one  hundred. 


PP'or  P"on  a las  10 

ft 160  12 

a  on  6 144  33 

«  on  «  or  e' 120  00 


Particularly  translucent  varieties  of  this  species,  presenting 
numeroua  modi  lie  at  ion  3  or  the  octahedron,  occur  with  native 
copper  and  quartz  in  Hue)  Gorland,  and  other  mines  in  Corn- 
wall. Isolated  crystals,  sometimes  an  inch  in  diameter,  are 
met  tvilh  imbedded  in  lithomarge,  at  Chessy,  near  Lyons,  gene- 
rally coated  or  itilimately  mixed  with  the  green  and  blue  car- 
bonates; and  many  splendid  specimens  are  brought  from 
Moldawa  in  the  Bannat,  and  Ekalherineburg  in  Siberia. — 
Allan's  Manual.  According  to  De  la  Beche,  red  oxide  ol 
copper  is  rarely  Tonnd  in  Cornwall  or  Devon,  in  aulficient  quan- 
tities to  form  a  mineral  of  much  mining  importance,  and  the 
same  may  be  said  of  the  carbonates  and  of  native  copper,  the 
great  product  being  from  the  sulphurct. 

In  the  United  States,  at  the  Sommerville  mine,  N.  J.,  both 
cubic  and  octahedral  crystals  of  this  mineral,  were  noticed  by 
Prof  Nuttall.  It  is  found  also  at  the  Schuyler,  Fleminglon 
and  New  Brunswick  mines,  massire  and  imperfectly  crystal- 
lized, associated  with  native  copper  and  the  carbonates.  At 
the  Perkiomen  lead  mine,  Penn.,  in  small  translucent  capillary 
and  octahedral  crystals,  in  red  sandstone.  This  mineral  was 
observed  by  Dr.  Houghton,  in  considerable  quantities,  mixed 
with  various  other  copper  ores,  in  the  mineral  region  of  Michi- 
gan, recently  explored  by  him.  But  he  did  not  meet  with  it 
in  a  crystallized  form. 
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LI.ABT  Red  Oxmx  or  Copfeb.  This  dlflt^ra  fram  the  pK- 
jnly  in  coiuisIiDE  atexlrenielf  (leniler  traiuparenl  or  trantlactnl 
;  they  arc  cbkfiy  quidnogular  pristni  or  elongated  oclahcdnm, 
fp|ieir  rclicuUteii  or  T»riiiu»ly  ■ggregated,  aud  saiDetiino  fibtwa. 
Iround  in  mi»t  of  Ihe  tnines  of  Cornitall  in  nhich  Ilw  crj-sIiUiud 
occun;  inil  at  Rhcinbrtilbach  oo  Ihe  Rhioe,  wbere  il  preMBb 
cirlel  colors  ind  a  silky  lualre. 

lUGiitou*  Red  OiiDE  or  Copper,  ZiEGLEBS,  OK  Tii.[  Oat, 
la  Ihe  eirlhy  vjriclicn  Exleroally  il  U  of  a  brick  -red  or  teddbh- 
olor;  i[itetpal1y  soaieliinesofaiiark  melallic  grey,  and  Iheo  nearly 
[  aud  hard  ;  mare  rominoiily  Ihe  taclure  is  earthy.  Yields  la  lb 
Sometimes  to  Ihe  nail,  and  ii  opake.  B  8,  it  blackeiu,  but  doet  not 
,  rdoien  from  Lebanon,  Penn,,  afforded  lo  Seyberl,  mboiide  id 
I  43-83,  protoxide  of  Iron  -12-16,  water  6  93.  alumina  3  aO.* 
I  found,  but  nol  pkutlfully,  with  ihe  red  oxide,  in  wine  of  the  Cw- 
nps  ;  aho  in  the  Bannat,  at  Caninlorr  aud  Saalfeld  in  Tburio^ 
where.     Il  is  a  Tiluable  ore  of  copper. 


I'X- 


BLUE  CARBONATE   OF   COPPER. 

A/.URITE. 
nim  I'libMiMi  Birn.  H.     Aiors  Connr  Ore,  J.    Prinulk  AnH 
luiiK,  Aoulul.    ll;dni.iiuliaaiM  of  Capper,  Tkamtm.     Cjfnim 

Inbination  of  carbonic  acid,  o.vide  of  copper,  and  water. 
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BB,  it  blackens,  decrepitates,  and  ultimately  fuses;  with 
borax  on  charcoal  it  effervesces,  and  colors  the  flux  green.  It 
is  soluble  with  effervescence  in  nitric  acid. 

It  occurs  in  the  veins  of  primitive  and  secondary  mountains, 
chiefly  with  the  green  carbonate  and  red  oxide  of  copper. 
Chessy,  near  Lyons,  is  the  principal  locality  of  this  beautiful 
mineral ;  it  is  there  met  with  in  considerable  abundance,  and 
under  a  great  variety  of  crystalline  form.  Very  fine  crystals 
occur  in  Siberia ;  while  those  from  Moldawa  in  the  Bannat, 
though  of  smaller  size,  are  oflen  extremely  distinct.  Huel 
Buller,  near  Redruth  in  Cornwall,  has  also  afforded  some  fine 
crystallized  varieties ;  and  at  Alston-Moor  and  Wanlockhead 
small  quantities  are  occasionally  met  with.  It  is  found  mas- 
sive, and  of  a  smalt-blue  color,  in  Cornwall;  compact  and 
earthy  in  Siberia  and  Thuringia ;  and  in  amorphous  rounded 
concretions,  sometimes  of  considerable  dimensions,  at  Chessy. 
When  obtained  in  sufficient  quantity  it  is  a  valuable  ore  of 
copper.  In  the  island  of  Cuba,  fine  blue  and  green  carbonates 
of  copper   accompany  both  the  red  oxide  and   the  native 


metal,  as  at  Gibara  aod  Neuviias.  In  Nova  Scotia,  ihey  oecnt 
in  red  sandstone,  with  ritreous  copper,  on  the  Cariboo  Ri»er, 
conjointly  with  beiis  of  lignite. 

In  the  great  copper  district  ofMichigan,  so  well  described 
by  Dr.  Houghton,  green  and  blue  carlKinnies  of  copper,  asso- 
ciated wilh  pyritous  copper  and  the  native  metal,  form  veins 
in  imp  rock  and  conglomerale.  In  Wisconsin  and  Missouri 
it  is  round  in  tlie  siiuie  limesione  which  contains  ihe  lead.  It 
occurs  in  most  ofllie  copper  mines  in  New  Jersey  imperfectly 
crystQllized  ;  also  at  ihe  Perkiompn  lead  mines,  Penn.,  la  small 
but  perfect  crystals.  Ii  has  other  localities,  as  in  Conneclicui 
&ad  Massachusetts,  but  ia  a  rare  mineral  in  the  United  States. 


GREEN    CARBONATE  OF   COPPER. 

MALACHITE.' 

Hsffli  Prinwtie  U.hn>i.pioe  Mtli.rhil*.  M.  Gt«ii  riiSdniif  d  Copiwr.  M.Whiu,  J. 
Allurri.  Mauuuiii  DrHD.  Malarhll.  W.  B.  t'flKic  Culnuli  Veil,  U.  H^dmt 
DioubomM  uf  L'uppet,  7>«uiiiu    Cj|>nliu  Tulfniu,  O. 

Combination  of  carbonic  acid,  oxide  of  copper  and  water. 

Silwrii.  Bihtrii.  Clifj. 

Oiidiaf»MMr..TIM<. 70-10 .....TM TS-tf 

CiirtH>iikacid....l«'S SI-SS lU IMS 

WMer ll-O B5S. M 7-31 

imHH  Kitjiiolli.     IVO-oaViaqniliD.  ]IW-0B.rh>ll>|4.    SS-SSTbenHb 

These  analyses,  the  last  two  most  nearly,  approach  to  two 
atoms  oKidc  of  copper,  one  atom  carbonic  acid,  one  Blom 
water.  It  is  therefiire  a  hydrous  dicarbonale  of  copper,  as  tbus 
expressed  by  the  formula:  Cp^C+Aij. 

Sp.  Gr.  35  — 40.     H.  =  35  — 40. 

Color  various  shades  of  green.  Occurs  in  slender  fibres, 
which  sometimes  are  fasciculated,  sometimes  stellated;  in  the 
cavities,  however,  extremely  minute  and  transparent  crystals 
may  occasionally  be  obeerved,  which  in  reality  are  macles,  as 
shown  by  the  following  iigures;  of  these,  the  primary  is  a 
Right  oblique-niigled  prism,  yielding  to  cleavage  readily 
parallel  to  the  planes  P  and  M,  wilh  difficulty  parallel  to  T; 
transparent  or  translucent,  sometimes  only  on  the  edges  j  lustre 
adamantine,  inclining  to  vitreous  ;  streak  green,  rather  paler 
than  the  color ;  brittle.  B  B,  it  decrepitates,  and  fuses  in  part 
itito  a  black  scoria;  with  borax  it  readily  alTords  a  bead  of 
copper,  and  colors  the  flux  green.  In  the  matrass  it  yields 
water;  and  is  entirely  soluble  in  nitric  acid. 


«,  tlom  Iha  Ofook )  Mm 
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P  on  M.  M',  or  T 90°  OO'I  M  on  c  or  c' 112°  88' 

M'  on  M 123    35  |  c  on  c' 107    16 

The  fibrous  and  massive,  into  which  this  species  has  been 
divided,  is  not  a  distinction  of  any  consequence,  as  they  run 
so  insensibly  into  one  another,  that  it  is  frequently  difficult  to 
ascertain  to  which  of  them  a  specimen  should  be  referred. 
The  crystallized  variety  is  extremely  rare,  having  been  observed 
only  in  minute  transparent  twins,  coating  the  cavities  of  the 
more  fibrous  kinds.  Exteriorly  it  assumes  globular,  reniform, 
botryoidal,  and  stalactitic  shapes,  and  occurs  in  the  same  re- 
positories as  the  last  species.  Splendid  specimens  of  the  fibrous 
variety  are  found  in  Siberia,  at  Chessy  in  France,  in  the  old 
mine  at  Sandlodge  in  Shetland,  and  disseminated  in  iron  ore 
at  Moldawa,  in  the  Bannat.  Compact  malachite  is  chiefly 
known  from  Schwatz  in  the  Tyrol ;  though  in  small  quantities, 
it  also  occurs  accompanying  the  blue  carbonate  in  Cornwall, 
Wales,  Ireland,  and  many  other  places.  The  green  carbonate 
is  a  valuable  ore  of  copper,  and,  from  its  variegated  appearance, 
and  the  brilliant  polish  of  which  it  is  susceptible,  is  prized  by 
the  lapidary  for  ornamental  purposes.  Such  varieties  as  are 
sufficiently  compact,  are  cut  into  vases,  snuff-boxes,  &c. ;  and 
in  St.  Petersburg  it  is  formed  into  tables,  and  other  magnifi- 
cent articles  of  luxury ;  for  this  purpose,  as  the  malachite  rarely 
occurs  in  slabs  exceeding  a  foot  square,  the  pieces  are  united 
so  as  to  render  the  concentric  lines  of  the  stone  continuous, 
and  thus  massive  tablets  of  six  or  seven  feet  in  lencrth  arc  formed 
of  apparently  one  piece  of  this  beautiful  substance.  Some 
varieties  are  used  as  pigments,  and  in  the  preparation  of  the 
sulphate  of  copper.  —  Allan*s  Manual, 

On  the  estate  of  Von  DemidofT,  not  far  from  the  Nadesh- 
nish  shafl,  Siberia,  was  found  a  considerable  mass  of  mala- 
chite, reposing  on  brown  iron-stone,  and  to  the  west,  resting  on 
a  soft  diorite-slate.  As  it  was  proved  that  the  malachite  bed 
must  extend  forty  fathoms  (280  English  feet),  the  site  of  its 
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principal  mass  was  aimed  at,  and  Touod  in  May,  1835.  Tfae 
malachite  now  lies  uncovered  for  iliirty-eix  fathoms,  and  pre- 
sents, in  one  place,  an  immense  solid  mass  of  about  funy-nine 
feet  long,  twenty-one  feet  broad  and  seventeen  feet  ihicb.  It 
stretched  out  continuously  in  several  directions,  but  has  cracked 
in  clefts  on  the  uncovering  of  it.  This  effect  has  been  attributed 
to  the  damp  air  of  the  mines,  but  it  may,  on  the  contrary,  be  in 
consequence  of  the  evaporation  of  moisture  contained  in  the 
mass  under  the  action  of  the  air. 

A  second  malachite  mass,  which  is  a  substratum  to  the  first, 
exceeds  it  in  extent  and  texture,  lis  structure  is  more  farie- 
gated,  or  variously  figured,  than  the  first ;  and  lo  obtain  the  pure 
mineral,  the  surface,  consisting  of  loose  spongy  malachite, 
must  be  separated.  It  is  in  spots  strowed  with  black  and 
olive-green  copper  ore.* 

In  South  America,  according  to  Mr.  Blake,  green  malachite 
occurs  on  the  western  coast  of  Bolivia,  near  Cobija,  and  at 
several  places  among  the  mountains  ■□  the  southward  of  that 
place  ;  also  near  Tanna,  in  Peru,  and  in  the  provinces  of  Co- 
piapo  and  Coquirabo,  in  Chili. 

Green  carbonate  of  copper  occurs  beautifully  crystallized  at 
eeveral  of  the  copper  mines  of  New  Jersey,  with  massive  red 
oxide  of  copper  and  the  pure  metal.  At  Greenfield,  Mass.,  it 
forma  a  vein  in  trap  rock  on  the  west  bnnk  of  the  Connecticut 
river.  It  is  associated  with  pyri tons  copper  and  sulphate  of 
barytes.  At  Ilamden  and  Cheshire,  in  Conn.,  it  forms  con- 
Biderable  veins  in  trap  and  sandstone,  and  at  Bristol,  Conn.,  in 
granite  with  variegated  copper  ore.  It  accompanies  (he  pre- 
ceding  species,  at  the  Perkiomen  lead  mine,  is  found  also  in 
the  Blue  Ridge,  near  Nicholson's  Gap,  and  in  very  beautiful 
specimens,  recently  discovered,  near  Morgantown,  Berks 
county,  Penn.  In  Maryland,  Virginia,  and  among  the  lead 
mines  of  Missouri,  it  is  occasionally  met  with, 

ANHYDROUS   DICA.BBONATE  OF   COPPER. 


Dr.  Thomson  obtained  oxide  of  copper  60'75,  peroxide  of 
iron  1950,  carbonic  acid  16  70,  silica  210. 

The  peroxide  of  iron  and  silica  traverse  the  mineral  in  small 
veins,  showing  them  to  be  mere  mixtures.  Throwing  these 
out,  the  atoms  of  oxide  of  copper,  are  just  twice  those  of  car- 
bonic acid.  The  mineral  is  therefore  a  dicarbonate  of  copper 
without  water.     Formula:  Cp'C. 


•  Tiuuetlou  at  tim  Snuiu  Inptrii)  UiiMnlofleiJ  Boelflj,  IMS,  f,  131. 
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Sp.  Gr.  2  62.     H.  =  4  25. 

Occurs  massive,  having  an  impalpable  composition.  When 
pure  its  color  is  brownish-black,  but  it  is  frequently  tinged 
green  and  red  from  admixture  with  carbonate  of  copper  and 
oxide  of  iron.  Fracture  small  conchoidal.  Is  soluble  in  acids 
when  pure,  but  if  mixed  with  foreign  matter  the  solution  de- 
posits a  red  precipitate.  This  rare  substance  was  noticed  by 
Dr.  Hcyne,  near  the  eastern  frontier  of  Mysore  in  Hindustan, 
where  it  is  mentioned  as  forming  beds  in  the  older  rocks. 


CHRYSOCOLLA.* 

Uncloavable  Stnphylinc  Malachite.  H.  EiacnschiiMis  Ktipfergriln,  W.  Cuivre  Ciirbo- 
nat6  Terrcux,  11.  rhrysocollo,  Br.  Copper  Green,  J.  Kioskupher.  KieaulmalachiUl. 
Silico-Carbonute  of  Cup])cr,  Tkunuon.    typralui  aniorphui,  D. 

is'iboria.  Siberin.  Boffoslowtk. 

Oxide  of  copper 500 4<J(i3 liHM) 

8i  lica 2tJ-0 28-37 36-M 

Water 17-0 17-50 iKHKi 

Carbonic  aoiil 7-0 :HK) (WK) 

Sulphate  of  lime 00 1*50 0  00 

Iron 0-0 0-00 1-00 


100-0  Klaproth.       100-00  John.  98*84  KobelL 

Bomerville,  N.  J.  Bonwiowak. 

Ox ide  of  copper a*)- 1 54- 1 (i 30-9 

Water 98-5 5-25 210 

Ca r Iran ic  acid 1-0 M-OB l-l 

Oxide  ofiron 0-0 0-00 3-0 


100.0  Berthier.        100*00  Thomion.      100-0  Berthier. 

It  is  not  improbable  from  the  great  variations  in  these  resultis, 
that  the  carbonate  and  silicate  of  copper  are  only  mechanically 
mixed  in  this  mineral.     Dr.  Thomson,  from  his  own  analysis, 

supposes  its  constitution  to  be  thus  :  CpC+CpS^Aq. 

Sp.  Gr.  20  —  2  2.     H.  =  3. 

Color  emerald-  and  pistachio-green,  passing  into  sky-blue ; 
and  inclining  to  brown  when  impure.  It  occurs  botryoidal, 
stalactitic,  reniform,  massive,  and  investing  other  ores  of  cop- 
per ;  fracture  earthy  or  conchoidal ;  translucent  or  opake  ;  is 
shining  or  dull ;  it  varies  in  hardness  from  almost  friable  to 
that  of  quartz.  B  B,  on  charcoal,  it  blackens  in  the  exterior 
flame,  and  reddens  in  the  reducing,  but  does  not  fuse ;  with 
borax  it  forms  a  green  glassy  globule,  and  is  partly  reduced. 
If  pure,  it  is  soluble  with  effervescence  in  nitric  acid,  and  leaves 
a  residue  of  silica. 

This  substance  differs  much  in  appearance;   in  the  same 

*  This  word  wax  applied  by  the  ancients  to  several  varieties  of  cop^r  ore,  and  even  to 
factitious  sahstances.  According  to  Pliny  it  was  a  lubatance  used  in  iolderinf  gold.  -~ 
Jioore*»  jSndent  Mineralogy. 
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t  sometimes  beara  at  one  end  (lie  character  of  an 
V  decomposed  felspnr,  passing  l>;  insensible  degrees  tow- 
|lie  other,  into  brittle  translucent  green  chrysucoHa. 

a  found  in  veins  in  primitive  and  secondary  inouutaios, 
Inlier  ores  of  copper,  as  in  Cornwall ;  very  plentifully  on 
indof  Cuba;  at  Jersey;  at  Falkenstein  and  Schwatz 
Tyrol  in  limestone;  in  the  Biinnat,  Hungary,  Siberia, 
'cxico.     It  has  been  rarely  found  in  the  United  States. 

Lie  ATE  or  CoppEK,  ofBuicrn.  — Thwisa  variciv  of  chry-omlli 
.e  Somerville  copper  mine  in  New  JerKV,  analyzed  by  Mr.  G.  T. 
and  first  doscribed  in  val.Ui.arthe  JourDulotthe  Acideiny  ofNatu- 
:nce9,  Philadelphia.  Ila  color  is  bluish -green;  color  of  lis  pander 
lie.  It  u  masflve  andopake  ;  ilnrroclurela  conchDidiil  and  dull.  Il 
e  and  U  easily  scratched  by  the  knife.  It«  ■pecliic  gravity  ia  i-I59. 
B  B,  il  bcconiea  bbcli,  but  Is  infunbte  ;  nllh  borax  it  fuiea  inlo  a 

Ehl  green  color,  and  when  heated  with  eubcarboualc  of  soda, 
:s  of  metallic  copper.  When  treated  with  nitric  acid,  il  is 
a]ved  wilhoul  elfervescence,  and  a/Forda  »  solution  of  a  blue  color. 
silica  37*250,  peroiiile  of  copper  45075,  water  17'000. 
inern]  Ibrini  an  iiicrualation  on  (he  rerrugiiious  copper  of  the 
is  accoBipanied  by  native  copper,  malachite,  red  oicide  of  copper, 
:  silver.  Bcrlhier  has  more  recently  anulyied  what  appears  to 
no  mineral,  the  results  of  wbich  are  given  on  tbe  preceding  page. 

SILICATi;    or    COPPER. 


i-^^,^;:^^ 
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glass  feebly  ;  and  is  brittle.  B  B,  in  the  matrass,  yields  water 
and  blackens ;  on  charcoal  becomes  black  in  the  oxidating 
flame,  and  red  in  the  reducing^  but  does  not  melt ;  it  fuses 
however,  with  glass  of  borax,  imparting  to  the  globule  a  green 
tinge,  and  is  ultimately  reduced.  Insoluble  in  nitric  acid, 
even  when  heated,  but  is  dissolved  without  efTervescence  in 
muriatic. 


Primary. 


P  on  P'  or  P"  ) 
primary       y 

g  on  g' 

o'  on  o  or  o  .  .  .  . 
^  on  o,  or  ^  on  o' 


63^48' 

95  88 
120  4 
188      0 


It  occurs  in  the  Kirghese  Steppes  of  Siberia,  disposed  on 
quartz  or  limestone,  and  always  crystallized  in  well-defined 
elongated  dodecahedrons,  or  in  modifications  thereof. 

As  the  Achirite,  above  all  minerals,  resembles  emerald  in 
its  rich  green  color,  it  has  been  known  in  France  as  the  eme- 
rald of  Siberia,  and  was  called  by  Werner,  copper  emerald. 
The  present  Emperor  of  Russia,  has  presented  a  costly  group 
of  crystals  of  this  rare  variety,  to  the  Imperial  Mineralogical 
Society  of  St.  Petersburg,  consisting  of  uncommonly  large  and 
perfectly  formed  crystals  surrounded  by  crystals  of  calc-spar.* 

SULPHATE  OF  COPPER. 

Blue  Vitriol.  C yfinone,  BeudanL    Tetarto-Prismatic  Vitriol  Salt,  M.  Prismatic  Vitriol,  J. 
Vitriol  Bleu.    Cuiyre  Sulfate,  U.    Kupfer  Vitriol,  VV.    Viiriolum  Cyprium,  D. 

It  is  a  hydrous  sulphate  of  copper  of  the  same  composition 
with  the  artificial  salt,  consisting  of  one  atom  sulphuric  acid, 
one  atom  oxide  of  copper,  five  atoms  water  =:  oxide  of  copper 

31-72,  sulphuric  acid  3214,  water  3614.      Formula  :  CpSl-h 
5Aq. 

Sp.  Gr.  2  213.  H.  =  2-5. 
Color  deep  sky-blue,  sometimes  passing  into  bluish-green. 
Occurs  massive,  stalactitic,  and  pulverulent ;  lustre  vitreous  ; 
translucent ;  cleavage  imperfect ;  fracture  conchoidal ;  taste 
nauseous,  and  metallic.  When  artificially  prepared,  it  crystal- 
lizes It  is  readily  soluble  in  water,  and  affords  a  blue  solu- 
tion, a  polished  surface  of  iron  dipped  into  which  becomes 


*  Transactioni  of  the  Imperial  Mineralogical  Society  of  St.  Petenbarg,  vol.  i.  part  L 
p.  130. 
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coaled  with  a  film  or  met 
lique  rhombic  prism ;  bul 
tinct  crystals,  the  following  figi 
the  artificial  cryataU. 


copper.      Primary  form  an  Ob- 

selJom  occurs  in  nature  in  dis- 

d  measuremenis  refer  10 


It  owes  its  exisience  principally  to  the  decomposition  of 
copper  pyrites,  and  is  found  dissolved  in  water  issuing  from 
mines,  from  which  it  deposits  itself  spontaneously.  Its  prin- 
cipal localities  are  ihe  Rammelslierg  mine  near  Goslar  in  the 
Hartz,  Fahlun  in  Sweden,  Neusohl  in  Hnngary,  Parj'a  mine 
in  Anglesea,  Cornwall,  and  Wicldow.  Before  being  used  in 
the  arts  it  requires  purificalion,  and  is  then  employed  in  print- 
ing cotton  and  linen,  dyeing,  &c. 

Trthaiulphate  of  Copper.  —  A  snlt  of  Ihis  composiljon  occur* iB 
Mexico,  and  hu  been  analyiod  by  Berlhicr,  (Memein,  ii.  191.)  It  cm- 
Uined  uxide  of  copper  43!l,  aulphuric  acid  lt'6,  water  12-1,  gan^e  30-9. 
Tbeee  nuinben  correapoiiit  with  one  Bloin  sulphuric  add,  fouraloms  oiule 
of  copper,  four  and  a  half  atoms  water.  Only  a  very  impertecl  descripUoa 
has  been  eiven  of  this  miDeral.  lis  ^nneile  is  granular  quartz  rock,  which 
\»  peoelraled  with  red  oxi.Iu  of  copper  in  a  lamellar  atslo.  il  is  of  a  ver- 
digris green  color,  haa  no  lustre,  and  an  earthy  aspect.  Occurs  in  grains 
lud  unall  masaea.     lis  precise  locality  is  not  known. 


BROCHANTITE.' 

Zepy.    (Jliai.iifPliil.,  Hard  KrUi,  Tin.  aa.) 

Combination  of  sulphuric  acid,  oxide  of  copper,  and  v 

BuEphnrii 
Oiidsof 

The  formula,   as  given  by  Rammelsberg,  is  Cp'Si+-3H  = 
94  oxide  of  copper,  2155  sulphuric  acid,  14-51  water. 

Sp.  Gr.  3-78  — 387.     H.  =  35  — 40. 
Primary  form  a  Right  rhombic  prism  M  on  M'=  114°  20'. 


BS-Bt  UifKDM. 


■roll  koonD  French  niiD«nlD(ist. 


J 
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Traces  of  cleavage  parallei  lo  M.  Brochanlite  occurs  in 
small  well-deiined  transparent  cryslaJs  of  an  emerald-green 
color,  and  having  a  vitreous  lustre.  The  crystals  from  the 
last  named  locality,  according  to  G.  Rose,  have  a  pearly  lus- 
tre. Is  soluble  in  acids,  but  does  not  dissolve  in  water.  B  B, 
in  the  matrass  it  yields  water,  exhaling  the  odor  of  sulphu- 
rous acid;  on  charcoal  jirr  se  it  is  reduced  into  a  non-mallea- 
ble grain  of  copper  ;  and  wilh  soda  fuses  into  a  metallic  glo- 
bule. 

This  minernl  occurs  associated  with  malachite  and  native 
copper  at  Ekalherineburg,  and  also  near  the  Gumeschewstoika 
copper  mine,  in  Siberia.     It  was  described  by  Levy. 

The  JCani^ine  of  Levy, l^^iM.iif  Phil,  seeoaiiericf.xi.  194), or  JTimi- 
gile  o(  Beudanl,  (2Vail^,ii.  Itil),  is  generully  supposei]  Id  be  tiparlip  allierl 
Id  Brochnnlite.  Its  prim.iry  farni  is  s  rhomboidBl  prism  of  about  ias°  and 
TJ°.  Il  cleaves  wilh  TicilUy  parallel  to  Ihe  base  of  Ihe  prism.  Hardoeas 
belwcen  2-0  ■ndS'O;  calm-  omerald- or  blacklah-greea  ;  Iraiuparcnl.  It 
It  Wercholuri  Id  Siberia.     .Spccinien«  wcro  found  in  ihe  collec- 


tion of  the  Uowager  CouqIoss  of  Ayloford. 


BEAUMONTITE.' 


This  mineral  was  obtained  from  the  old  carbonate  of  cop- 
per mine  of  Chessy,  France,  in  1832.  It  was  regarded  as  a 
nydrnted  silicate  of  copper,  but  subsequent  analysis  proved 
il  to  be  a  crenaied  liydro-silicale  of  copper.  The  analysts  ci( 
a  specimen  which  had  eOlorcscecl  by  exposure  to  the  air 
yielded  to  Dr.  Jackson  : 
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It  has  the  following  characters.  Fotius  ataJactitical ;  color 
blue-greeii,  when  fresh,  bat  greenish-while  when  dry.  Specific 
gravity  ISS,     Sufi  pulverulent  when  dry. 

In  the  close  tube  gives  0?  an  abundance  of  water,  when 
heated ;  the  recent  specimens  giving  the  largest  proportion. 
Healed  to  redness  a  portion  of  ihe  copper  is  reduced,  and  the 
mineral  in  the  tube  is  found  to  be  a  mixture  of  portions  of 
copper  with  yellow  and  while  poivder.  B  B,  on  charcoal,  it 
first  decrepitates  a  little,  then  shrinks,  leaving  numerous  cracks 
in  it,  and  al  last  partially  fuses  and  becomes  yellow  and  while. 
On  being  levigated,  yields  paiticles  of  melailic  copper.  With 
soda,  fuses  giving  a  button  of  copper.  With  acids,  it  gelatin- 
izes, and  the  solution  is  green  and  turns  blue  by  excess  of 
ammonia.  When  mised  with  water,  and  sulphydric  acid 
gas  is  passed  through  it,  the  copper  separates  as  a  sulphuret, 
and  crenic  acid  and  silica  may  be  obtained  by  evaporating  the 
solution  to  dryness.  The  crenic  acid  may  be  separated  from 
the  silica  by  a  solution  of  carbonate  of  ammonia. 

It  occurs  in  stalaclitcs  on  the  roof  of  the  mine,  and  is  con- 
tinually forming  by  infiltration  through  the  porous  sandstone 
rock.  When  recently  obtained,  it  contains  a  much  larger 
proportion  of  water,  which  it  loses  by  exposure  to  dry  air. 


VELVET   COPPER   ORE. 
f  copper,  Bulphurii 


f.t™,. 


A  compound  of  o) 
zinc.  —  Brooke. 

It  consists  of  short  delicate  fibres  of  a  smalt-blue  color,  fre- 
quently grouped  in  spherical  globules,  which  are  produced 
by  the  divergement  of  the  capillary  crystals  from  a  centre. 
Translucent;  lustre  pearly.  When  dissolved  in  nitric  acid, 
a  skeleton  remains,  which  is  not  soluble  in  any  acid. 

It  occurs  principally  at  Motdawa  in  ihe  Bannat,  coating  the 
cavities  of  an  earthy  oxide  of  iron  ;  but,  from  its  CTireme 
rarity,  its  characters  have  not  been  satisfactorily  ascertained. 


1  Qf  plioiphoti 


J 


lOChU  Fcoiul.  m-i  ProQit.  lOO-O  Klipielb.       IIXKI  J.  Vtrj. 

Formula,  as  given  by  Kammelsberg,  from  the  two  last  anal- 
yses i  CuGl+3Ca+3it. 

Sp.  Gr.  40  — 43.     H.  =  30  — 35. 

Color  various  aliadea  of  green  ;  by  transmitted  light,  Bome- 
timea  of  an  emerald-green.  It  occurs  in  minute  crystals,  of 
which  the  primary  form  is  a  Right  rhnmtiic  jirism  of  about 
10(1°  and  80°  by  the  common  goniometer,  on  the  planea  M  M' 
produced  by  cleavage,'  which  however  have  never  been  ob- 
served, although  represented  in  the  following  figure,  lo  show 
their  position.  In  some  of  the  crystals  the  planes  n2,  a2',  and 
c,  (/,  of  the  following  figure,  prevail  to  the  eKclusion  of  the 
real,  converting  them  into  the  octahedron  with  a  rectangular 
base.  The  faces  produced  by  cleavage  parallel  to  the  plane 
P,  are  very  brilliant  and  easily  obtained ;  those  parallel  to  M 
and  M'  are  less  so.  It  is  translucent  or  nearly  transparent, 
soR,  and  brittle.  Streak  apple-green ;  lustre  vitreous.  It 
tinges  the  flame  of  the  blowpipe  briglit  green  and  blue,  muriatic 
acid  arises  in  vapors,  and  a  bend  of  copper  remains  on  the  char- 
coal. Is  soluble  without  eifervescence  in  nitric  acid,  and  com- 
miinicates  instantaneously  to  ammonia  a  fine  blue  color. 


s  found  at  Remollnos  in  Chi3i  on  brown  iron-stone,  aome- 
ruby  copper  and  carbonate  of  copper;  in  Peru  with 


lo  MqIu  nitd  Bftddaul,  1 


io  iia°  ii/iDisi'i 
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Bome  of  the  ores  of  silver;  and  in  ihe  form  of  green  sand  in 
the  river  Lipas,  m  llie  Alncama  deserl  (whence  Afaeaiuiti). 
which  separates  Chili  from  Peru.  Also,  as  noticed  by  Mf. 
Blake,  in  masses  and  small  grains  at  Conchi,  near  the  Andes, 
and  at  a  point  on  the  coast  a  few  leagues  south  of  Paposa  in 
Bolivia.  It  also  occurs  in  the  iron  mines  of  Schwartzenberg 
in  Saxony ;  and  on  the  lavas  of  Vesuvius,  where  it  is  proba- 
bly formed  by  the  union  of  muriatic  acid  and  carbonate  of  cop- 
per, both  of  which  are  well  known  to  be  deposited  by  sublimi- 
tion  at  that  volcano. 

HYDROUS   DIPHOSPHATE  OF   COPPER, 

LISETHENITE. 

PhiHpboikupfertn,  W.    Cnivn  Phntiihilt,  H.  Bi.  Bl.    Piiinutk  Oliiiniu,  in  Mrt.J 

Oiprilirllii!  Uliio  Mlluhits,  H.      Ucuediuchci  Fhoiphunaur«F  Knpfrr,  {.oiioi^ 

FBiMpKiHkupdr  •«    labelheD,  BtiA<i£ir.     LibDibeniu,  S.      Aphirtm,  Si^kM 

Cypn\at  djrilDmui,  D. 

Composed,  according  to  Bertliier,  of 

rbo-phniit  .did 9a-7 ii-37 


Its  constitation  is  obviously  one  atom  phosphoric  acid,  tv-o 
atoms  oxide  of  copper,  and  one  atom  water  ;  or  it  is  a  hydrous 
diphosphate  of  copper.     Formula:  Cp^4-Ph+-Aq. 
Sp.Gr.  3-6  —  3  8,   '^  =  4. 

It  occurs  crystallized,  and  in  radiated  masses;  externally 
the  crystals  are  greenish  or  blackish-green,  approaching  nearly 
to  black,  and  are  considerably  splendent,  but  their  surfaces 
are  uneven,  and  not  adapted  to  the  use  of  the  reflective  goni- 
ometer; translucent  on  the  edges,  or  opake;  by  transmitted 
light  iheir  fragments  are  olire-green,  occasionally  with  a  tinge 
of  yellow;  lustre  resinous;  streak  dark  olive-green.  When 
radiated,  the  color  is  bluish-green  and  black  intermixed,  the 
exterior  being  often  nearly  black.  The  crystals  are  frequently 
prismatic,  but  occasionally  the  prism  is  so  short  as  to  reduce 
ihem  to  the  genera!  figure  of  an  octahedron.  They  possess 
a  distinct  cleavage  parallel  to  the  plane  P  of  the  folloiving  fig- 
ure ;  less  perfect  cleavages  may  also  be  obtained  parallel  to 
the  edges  x  x,  thus  reducing  the  crystals  lo  a  Right  rhombic 
prism  of  about  1 10°  and  70°,  which  may  be  considered  as  the 
primary  form.  On  charcoal  it  fuaea  into  a  brownish  globule, 
which  by  the  continued  action  of  the  blowpipe  acquires  a  red- 
dish-grey metallic  lustre;  in  the  centre  ia  a  small  bead  of 
metaliio  copper.  With  borax  and  salt  of  phosphorus  it  pre- 
sents in  the  oxidating  flame  a  green  glass,  which  becomes  in 


METALLIFZEOUS   SI 

the  reducing,  colorless  while  hot,  and  ofa  cinnnbar-  or  ruby- 
red  wheo  cold.  Soluble  without  effervescence  in  nitric  acid, 
to  which,  aa  well  as  ammonia,  it  imparts  a  sky-blue  color. 


M  on  M  or  I  on  t  .  .  109°  30'  e.g.  [c  on  c ISl"  IB' 

P  on  c 126  10      I 149  10 

a  on  a 95  15    | 

It  is  found  in  quartzose  cavities  associated  wilh  copper  py- 
rites at  Libetheu,  uear  Neusohl,  in  Hungary;  also  in  small 
quatuiiy  in  Cornwall,  both  cry^lallized  and  fibrous,  in  Gunnis 
Lake  mine,  on  the  banks  of  the  Tamar. 

It  was  formerly  discovered  al  the  Sommerville  mine,  in  New 
Jersey,  but  is  a  very  rare  mineral  in  the  United  Slates. 

HYDROUS    PHOSPHATE   OF   COPPER, 
RUENlTi:. 

rtitmilic  llabiooenie*  Miliel.llt,  M.  P>-udDtn>liFl.ll,  Hia^tiaim.  P)iai|.)icirkiinbr 
•on  Rh-vintiroiltarb.  BaiiiHgrr.  Hjiili.l»  PliMphnle  of  Cupwt,  A.  YpuinliM,  Am- 
dnL  PtiunBlls  UJiti^nits,  oc  Phmplials  er  Coniier,  1.  Ilhi-uiii.  Uj-lnnu  Bob- 
biidJiuiphoipJuH  orCopifcr,  TTumsan.    Cjpinlm  liamihttdnut  n. 

Analyses  by  Arfredsou  and  the  Rev.  F.  Lunn. 

Pho>i>haiO  iicid SI-TO 91-687 

Oilda  of  coDHr S«<» BB**7 

Vlttti  .., 51*7 lS-«i 

W'ST  Atf>Bd>oD.  OS-MS  Ldui. 

The  formula  given  by  Beudani,  ffom  ihe  relative  qnautilies 
of  oxygen  in  the  constituents,  is  CpPh+Aq  =  Cu='S+5Aq. 
This  ia  founded  on  the  last  ahalysis,  and  is  ihe  formula 
adopted  by  Rammelsberg  to  e);pr«9a  ihc  constitution  of  this 

Sp.  Gr.  42  —  4  3.  H.  =  50. 
It  occurs  both  massive  and  crystallized.  The  color  of  the 
massive  approaches  to  emerald-green,  striated  with  black  or 
blackish-green  ;  and  it  appears  lo  consist  of  minute  crystals 
often  diverging  or  radiated.  The  more  determinate  crystals 
&rc  generally  dull  and  of  a  blackish-green  color  externally, 
sometimes  black  and  splendent ;  by  transmitted  light  ihey  are 
emerald-green;  translucent  generally  on  the  edges  only,  and 

•  FiDn  affiiit,  idiKit,  Dsd  tf.iia,  tin  Oiriad,ar  JOn. 
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possessing  a  rilreous  or  adamantiue  lustre.  Streak  a  lillJe 
paler  than  the  color.  By  exposure  to  red  heat  in  a  close  mu- 
cible,  il  becomes  dark  olive-green,  and  ihe  powder  increases 
considerably  in  bulk.  B  B,  on  charcoal,  it  fuses  into  a  reddish- 
black  slag,  and  by  the  addition  of  carbonate  of  soda  is  reduced 
lo  a  bead  of  pure  copper.  Soluble  uiiliout  effeMescence  in 
nitric  acid,  pariicuhrly  if  healed.  Primary  form  an  Oblique 
rhombic  prism  of  141°  3'  and  38°  56'. 


The  hydrous  phosphate  of  copper  is  found  at  Rheinbreit- 
bach,  near  Bonn,  ou  the  Rhitie,  in  veins  traversing  grauwacke- 
elate,  and  acconipBiiicd  by  (luarlz  iind  ores  of  copper.  Il 
generally  presents  itself  either  aggregated  in  extremely  tniaute 
individuals,  or  inninmillnlcd  aud  compact  —  its  crystalline 
form  therefore  is  not  easily  determined. 

The  Til  ROM  110  LITHE,  from  Retabanya  in  Hungary,  analyzed 
by  Planner,  (J.  f.  jtr.  Ch.  %\.  !12I),  consists  of  oxide  of  cop- 
per 39-2,  phosphoric  acid  410,  water  16*8.  These  numbefs 
correspond  very  nearly  with  one  atom  oxide  of  copper,  three 
atoms  phosphoric  acid,  two  atoms  water.  It  ia  therefore  a 
hjfdrous  terphosphatfi  of  copper.     Formula:  CpPh*+2Aq. 

OCTAHEDRAI.   ARSENIATE. 
LIBOCONITB.' 

Pilfliuliii  Liroconii  MiUctiit.,  M.    LicohhiIi*,  S>»^.   LiniriHii,  W.    Cains  Ann- 

Combination  of  arsenic  acid,  oxide  of  copper,  and  water. 


These  results  are  no  discordant  as  to  lead  lo  the  supposili 
ihat  different  minerals  must  have  been  emplojed.  Tlie 
was  obviously  an  impure  specimen.  Brooke,  from  his  own 
analysis,  has  determined  its  constituetits  lo  be  one  atom 
arseuic  acid,  one  atom  oxide  of  copper,  tire  atoms  water;  and 
excepting  in  a  dcBcicacy  of  water.  Dr.  Thomson's  analysis 
gives  the  same  result.     Formula:  CpAa+5Af]. 

Sp.  Gr.  288  —  2-92.     H.=20— 2-5. 

Color  sky-blue,  smrilt-blue,  and  ucctisioually  deep  grass-  or 
verdigris-green;  translucent;  cleavage  imperfect  parallel  lo  all 
the  planes  of  a  flat  octahedron;  streak  corresponding  to  the 
color,  but  pnler  ;  in  the  matrass  it  yields  much  water.  B  B, 
on  charcoal,  fuses  imperfectly,  emits  arsenical  fumes,  and  is 
converted  into  a  black  friable  scoria;  and  by  Bubsetguent  fu- 
sion with  borax  affords  a  bead  of  copper.  Soluble  without 
etfervcscence  in  nitric  acid.  The  primary  form  is  supposed 
to  be  an  Obtuse  octahedron,  in  which  the  common  base  of  the 
two  pyramids  is  rectangular;  the  octahedron  being  usually 
elongated  as  shown  by  the  figures.* 


p  posit  ion         ^^^1 
le  second  I 

his  own 


-^K^L^ 
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^^       M  on  M'  .  . 

...  CO"  40' 
...  73  22 

P  on  J'  .  .  . 

...  179  22 

^.^ss^ry  '^^N.^, 

M  on  P  or  ) 
M'  on  P   i  ■ 

...  133  30 

my^^^^ 

.       ,»,.... 
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It  occurs  in  veins  passing  through  the  adjoining  mines  of 
Huel  Muttrell,  Huel  Gorland,  and  Iluel  Unity  in  Cornwall, 
associated  with  the  following  varieties;  also  with  red  oxide  of 
copper,  copper-pyrites,  arscniate  of  iron,  and  the  martial 
nrseniale  of  copper.  It  is  likewise  met  with  at  Herrengrund 
in  Hungary  in  minute  crystals. 

RHOMBOIDAL   ARSENIATE. 


KATITE  METALS  AHD 

analysis  by  ChenevJx,  gives  one  atom  arsenic  scid, 

liioms  oxide  of  copper,  tliree  atoms  water.      It  is  there- 

srhydrous  cliarseniaie  of  copper,  and  does  not  diSer 

\  from  Euchroile  in  its  atomic  constitution,  though  quite 

I  from  it  in  other  reepecta.    Formula:  Cp'As+SAij. 

Sp.  Gr.  2  -.  — 2C     H.  —  20. ' 

)r  emerald-  or  grass-green.     In  eiK-sided  tabular  crys- 

r  which  the   lalernl    planes   arc  trapeziums,  inclining 

liately  in  contrary  directions,  being  sections  of  an  Acute 

■      1  of  about  110°   30'  and  459°  M ;  and   it    yields  to 

lage  parallel  to  all  the  planes  of  the  rhomboid,  but  with 

I  ease  and  brilliancy  only  at  right  angles  to  its  axis,  1. 1. 

■A  to  the  tabular  planes  fi;  these  tables  arc  often  applied 

Icli  other  laterally,  forming  rosettes,  which  may  be  sepa- 

'  into  lamina!  like  mica.     Streak  rather  paler  than  the 

ustre  pearly  parallel   to  n,  vitreous  parallel    to  P. 

■  sparent  or  translucetit.     B  B,  it  decrepitates,  emits  arsen- 

nes,  and  passes  first  into   a  spongy  scoria,  after  which 

I  into  a  black  slightly  vitreous  globule  ;  with  borax  it 

a  green  glass,  which  includes  grains  of  metallic  copper. 

:  in  nitric  acid. 

Dlled  lines  ia  tbe  lirat  or  the  rallonixf  fig;urc9  exhibit  the  pordoa 
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OBLIQUE   PRISMATIC  ARSENIATE. 

DiiUHDOu  HnhnnEmB  Uilicbjto.  U.  Ai<iloiii<iiH  HilHoncmg  Mulg<-b>»,  H'Mnfc 
BhiIhi«i1  AoicDlur  Olivppitv,  J.  &lr%b\Blt,  A.  Cuine  AnvDi^u  «n  Prifuie  tlbun 
bojdid  OUIqiiB,  Lrvf.    Apbtattt,  JiTBcker.    Cf iimluf  Dcrulviuu*,  U. 

Combination  of  arscDic  acid,  oxide  of  copper,  and  walet. 

Com  on  I  r.  AUHU. 

Oi,»l._of  ropiwr M-O K-es. ....S-M 


The  constitution  of  this  species,  if  we  adopt  the  last  analy- 
sis, is  one  atom  arsenic  acid,  two  atoms  oxide  of  copper,  one 
half  atom  water.  If  the  water  be  fieweil  as  accidental,  it  is 
nearly  allied  in  composition  with  the  next  speciea,  or  an  anhy- 
drous diarsenialc  of  copper  —  Cp^As. 

Sp.  Gr.  41— 42a     H.  ^2  5  — 3  0. 

Externally  bluish-black  passing  into  deep  black,  with  a  shin- 
ing lustre  ;  internally  greenish-blue.  Occurs,  though  rarely, 
in  extremely  minute  Oblique  rhombic  prisms,  whose  lateral 
planes  meet  alternately  at  angles  of  about  ^ti"  and  124",  and 
of  which  the  oblique  terminal  plane  declines  froni  one  acute 
0  the  other;  they  are  frequently  fasciculated  ii 


lal  planes  of  the 
3ccurs  in  curred 
'e  often  transpa- 
color  by  tr ana- 
black  and 
ir  internally 
the  matrass 
n  charcoal  emits  arsenical  vapors,  and  fuses 
into  a  bead,  which  on  cooling  crystallizes  in  small  rhombic 
plates  of  a  brown  color. 


what  radiating  position,  so  that  only  thett 
folluwing  iigurea  arc  distinctly  visible  ;  it  als 
lamellar  concretions.  The  minute  crystals 
rent  and  of  a  beautiful  blue  or  greenish-bli 
milled  light;  the  larger  crystal; 
opake,  but,  on  being  scratched  by  the  knife, 
of  a  blue  color.     Streak  verdigris-greei       ~ 


The  dolleil  lines  on  the  pHaiary  show  that  from  the  replacemeDl  of  its 
acute  iDglea  ariie  llie  planes  cl  ot  Itie  second  li(;ure. 

This  species  is  only  known  in  Cornwall,  where  it  accompa- 
nies the  preceding  and  other  ores  of  malachite.    The  crystals 
43 


present  a  rerj  dark-blue  color  and  brilliant  lustre,  bat  are  rarelr 
recognianble,  being  aggregated  in  diverging  groups,  or  dispoaed 
in  extremely  minute  indifiduals  in  the  cavities  oT  tiuailz. 


RIGHT   PBISMATIC   ARSENIATE. 

OLIVENITE. 

lllichlU.H.     Cunrn  A™«ri«1^0clil*dreAipi,  H.     Acn!ol«rOliTriiil 


Combination  of  arsenic  acid,  and  oxide  of  copper. 

Oiiilt  vttopptt 5S-63 SG^a 

Ansnic  uid SMI 39-9 

rhMphoric  (Hid 3'3S.!,!  .!1!'.','."'  u-0 

IDU^aa  Kobell.        lOU-OU  Rirhuilioii. 

It  is  constituted  of  one  atom  arsenic  acid,  two  atoms  oxide 
of  copper,  and  does  not  appear  to  be  disliact  from  the  last 
species.     Formula:  Cp'As. 

Sp.  Gr.  42  — 4(>.     H.  — 30  — 35. 

Color  olive-green,  pistachio-green,  and  blackish-green,  pass- 
ing into  liver-brown  and  wood-brown;  the  fibrous  variety 
siskiu-green.  Occurs  in  prismatic  crystals,  which  are  divisible 
parallel  to  the  planes  of  a  Right  rhombic  prism  of  about  110' 
SCf  fludCO"  ItfCMM'}.  Streak  olive-green  or  brown.  Lustre 
between  vitreous  and  resinous.  Fracture  conchoidal  and  un- 
even. Sometimes  however  the  planes  c  e  prevail  to  the  e»du- 
aion  of  P,  and  the  prism  is  then  so  short  as  to  give  it  the  gene- 
ral form  of  an  octahedron  with  a  recinngulnr  base  :  the  face  a 
is  estremely  rare;  the  crystals  are  usually  attached  to  the 
matrix  at  MM'.  It  also  occurs  capillary.  B  B,  yields  no 
water  in  the  matrass;  on  charcoal  emits  an  arsenical  odor, 
fuses  with  a  kind  of  deflagration,  and  is  reduced,  forming  a 
white  metallic  globule,  which  during  cooling  becomes  covered 
with  a  red  coating.  Is  soluble  in  nitric  acid,  and  colors  am- 
mouia  blue. 


n  M  or  M     .     £K»    00 


B  species  occurs  in  Huel  Gorland,  and  Iluel  Unity  near 
St.  Day  ;  also  in  Tin  Croft  mine  near  Redruth,  and  elsewhere 
in  Cornwall.  It  has  also  been  observed  at  Alston  Moor  in 
Cumberland,  but  not  in  such  splendid  specimens  as  in  Cornwall. 


UeTiLlIFBROnS    Ul.NEB^LS. 
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CAPiLfcABV  OR  AMlAHTiroRM  Ah.eniate— TIlia  viriely  presents 
the  aiine  colors,  Bud  occurs  in  oiinule  cryslals,  occuionslly  exhibiting  the 
plane*  e,  c  of  (he  precedine  figure  ;  generally  Ihey  ire  iDdetermlnale,  the 
capillary  pri-ims  being  diMinct  tor  ■  pari  ot  their  length,  and  Icrmiiialed  by 
eiLremely  nilnule  fibres  ofs  greenish -nliite  color  and  silky  lustre. 

llsiuATii-ic  OR  Wood  Aksbniate.  —  Cuivre  arse nialc  mam elDnn6 
fibreux,  II.  It  occurs  of  various  ihsdes  of  brown,  green,  and  yellow,  olten 
whitish  or  yellowish  ;  and  is  louad  investing  Hune  of  the  preceding  varie- 
ties, also  mimtnillateil;  the  structure  ia  finely  and  divergingly  nbrous, 
generally  with  a  ulky  lustre.  It  Mmelimea  possesses  considerable  hard- 
neu ;  rreqiienlly  adheres  to  (he  fingers.  B  fi,  it  yields  a  hard  black  cel- 
lular scoria.    These  varieties  accotopaoy  Ibe  preceding  species. 


EUCHROITE.' 

Hai^tgrr.      [Gilijit.  Jgiir.  tf  Sacnct,  il.  yS\.1      TrliniDlic  Ememld  Mnlicbilis,  U.    El 

Combmalion  of  arsenic  acid,  oxiite  of  copper,  and  water. 


Jl.,..3'67 


It  is  a  hydrous  diarseniaU  of  copper,  differing  but  slightly  in 

its  consiUutioQ  from  copper  mica.     Formula  :  Cp^As+SjAq. 

Sp.  Or.  33S  — 341.     H.=:35  — 40. 

Primary  form  a  right  Rhombic  prism  of  117"  20';  cleavage 
indistinct ;  fracture  uneven ;  color,  bright  emerald-green ; 
transparent  or  translucent,  with  vilreaus  lustre,  and  consider- 
able double  refraction.  Streak  pale  apple-green.  In  the 
matrass  it  yields  water,  changes  its  color,  and  becomes  friable. 
When  heated  upon  charcoal  to  a  certain  point,  it  is  reduced  in 
an  instant  with  a  kind  of  deflagration,  leaving  a  globule  of 
malleable  copper,  with  white  metallic  particles  disposed  through 
it,  which  are  crystallized  on  continuing  the  blast.  It  dissolves 
readily  in  nitric  acid  without  effervescence. 


This  beautirul  mineral  occurs  in  crystals  of  considerable 
dimensions  at  Libeihen  in  Hungary  in  quartzose  mica-slate. 
It  is  very  rare. 


)|8  NATIVE   METALS  J 

CONDURRITE. 

jr.FMUifi.    Faraiof.    iPhiL  Mog,,nnctrria,ii.SSe.) 

This  name  has  been  giren  by  W.  Phillips  to  an  araeaical 
cnpper  ore   found  at  the  Cordorrciw  mine,  in  the  couotjr  of 


Cornwall. 

Composition,  according  to  Faraday,  copper  60-50,  sulphur 
306.  arsenic  ISI,  araenious  acid  25  94,  water  8-99.  Dr. 
Thomson  observes  that  there  can  be  but  little  doubt  iliat  the 
arseuious  acid  originally  existed  in  this  ore  in  the  state  of 
metallic  arsenic,  and  that  it  connisled  of  one  atom  sulphuret  of 
copper,  three  atoms  arseniel  of  copper. 

Sp.  Gr.  5-204o.     H.  not  slated. 

Color  brown ish-bl ack  ;  brittle;  yields  to  Ihe  knife,  which 
leaves  a  polished  meiallic  lonking  surface,  nearly  of  a  lead-grey 
color.  Occurs  massive.  When  ignited  it  gives  out  a  copious 
while  vapor,  leaving  on  the  charcoal  a  metallic  substance  in 
&  semi-fluid  state  of  a  yellow  color. 


According  to  the  analyses  of  Von  Kobell,  it  is  composed  aa 
follows : 


..I3'«S... 


..til 


loo-oa  100-000 

These  numbers  correspond  with  one  atom  arsenic  acid,  two 
and  a  half  atoms  oxide  of  copper,  four  and  a  haJf  atoms  water, 
forming  the  hydrous  sub-biscsguiarstniate  of  copper,  of  Dr. 
Thomson.      Formula:  CyiAs+^^Aq. 

Sp.  Gr.  30  — 3-2.  H.=  IO  — 1-5. 
Primary  form  a  Right  rhombic  prism.  Occurs  in  rhomboidal 
plates,  which  present  perfect  cleavage  parallel  to  the  faces  of 
the  rhomb  ;  generally  in  small  aggregated  and  diverging  fibrous 
groups  of  a  pale  apple-green  or  verdigris-green  color,  inclining 
to  sky-blue,  and  translucent;  lustre  pearly  on  the  faces  of  the 
rhomb;  streak  same  as  the  color,  but  paler;  thin  Inminte  are 
flexible.  Enlirely  soluble  in  heated  acids.  B  It,  it  decrepi- 
tates and  fuses  readily  in  the  plalina  forceps  into  a  blebby 
copper-red  colored  scoria;  upon  charcoal,  it  inlumcsces,  dis- 
engages an  alliaceous  odor,  and  melts  into  a  green  scoria, 
containing  numerous  grains  of  metallic  copper  ;  with  borax  il 
readily  forma  a  green  limpid  glass,  and  with  soda  is  reduced. 


J 


METALttFEBOUS   MINERALS. 


la  found  disposed  ii 
baryte?,  calc-spar,  o: 
Hungary,  Nerzschir 
Saalfeld  in  ThuriagiE 


the  cavities  or  calamine,  associated  with 
quartz,  in  the  Bannm,  at  Lihelhen  in 
ik  in  Siberia,  Schwalz  in  the  Tyrol, 
and  at  Klatlock  in  Derbyshire. 


Oxide  of  copper  59.44,  arsenic  acid  33iS,  alumina  1-77, 
water  5*UI. —  TuTurr.  It  dJlTers  from  the  preceding  only  in 
coniaining  but  one  atom  of  water. 

Sp.  Gr.  40  —  41.     H.  =  4;>  — 50. 
Form  unknown  ;  cleavage  indistinct.      In  mammillaled  crys- 
talline groups,  consisting  of  concentric  coals  with  rough  sur- 
faces,  and  exhibiting    a   hbrous   structure.      Color   brilliant 

iclining  to  grass-green;    streak  the 

;    lustre  none;    faintly  translucent  on 
'en,  or  imperfect  conchoidal. 
jnguished   by  Haidinger  ;    it  occurs, 
with  arseniate  of  copper,  in  the  county 


emerald-green,  slightly  i 
same,  but  a  little  paler 
the  edges  ;  fracture  une 


1  his  species  was  dis 
though  not  abundantly,  ' 
of  Limerick. 


VOLBOKTHlTE.t 


This  is  a  very  rare  mineral,  and  has  been  found  only  in 
Siberia,  associated  with  other  copper  ores.  The  only  account 
we  have  of  it  is  a  short  one,  which  may  be  found  in  the  Trans- 
aetions  of  the  Imperial  IHineralagical  Society  of  St.  Petersburg, 
vol.  i.  1842,  p.  75.  The  exact  locality  is  not  stated  ;  nor  has 
the  mineral  been  fully  analyzed.  It  is  described  as  occurring 
in  small  clusters  of  olire  colored  crystals,  sometimes  united 
into  globular  masses,  but  too  imperfect  to  be  determined  cryslal- 
lographically.  Single  splinters  are  transparent  and  reflect  a 
glassy  luslre.  Scratches  calcareous  spar ;  specific  gravity  3'55 ; 
streak  bright  green,  almost  yellow.  The  mineral  was  discovered 
accidentally  in  examining  some  Siberian  copper  ores,  and  Von 
Volborth  observes,  that  he  was  surprised  to  find  vanadic  acid 
instead  of  phosphoric  or  arsenic  acid,  for  which  he  was  search- 
ing. The  discovery  is  a  very  interesting  one,  as  hitherto  this 
acid  has  been  found  in  nature  only  in  combination  with  oxide 
of  lead,  in  Mexico,  Scotland,  and  East  Russia. 


*  Erinil 


>r.ld.tr>Oi 
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BLACK   OXIDE   OF   COPPER. 


:  minera]  ia  supposed  to  be  a  mixture  of  oxides  of  cop- 
1  iron,  and  is  not  therefore  an  alomic  combination, 
r  browhish-black,  or  black.  Never  occurs  crystallized, 
naasive,  mostly  disseminated  in  or  invealing  other  ores 
jer;  commonly  friable,  soils  the  lingers,  and  is  heavy. 
sible  BB,  irito  a  black  slag,  yielding  globules  of  cop- 
I  the  reducing  flame;  and  is  acted  upon  by  uitric  acid, 
the  disengngemcnl  of  gas. 

ura  in  most  of  the  Cornish  mines,  on  the  surface  of 

ciatcd  with  the  botryoidal  varieties  of  copper  pyrites, 

Krystallized  and  massive  red  oxide  of  copper  and  Tilreous 

and  may  not  improperly  be  considered  as  resulting 

I  decomposition  of  these  ores,  which  are  frequently 

I  passing  into  black  copper.     It  has  likewise  been  ob- 

Jl   at  Chesay  near  Lyons,  in  Siberia,  Peru,  and   many 

Iplaces,  but  only  in  stnnll  (quantities. 

s  been  found  by  Dr.  Houghton  among  the  copper  ores 
nincral  district  of  Michigan  ;  and  it  occurs  also  among 
Icopper  ores,  at  the  lead  mines  of  Missouri. 


NATIVE    nOLD. 


METALLIFEROUS    MINEBALS, 


Fig.  1,  the  cube.    Fig.  E,  the  same,  of  which  the  Bolid  onglea 

t laced  hy  planes  ;  which  are  complete  in  Rg.  3,  rorming  (he  regul. 
cdron.     Fig.  4,    an  oclBliedron,   with    ils  eilsea   rep[»ce<l  by    a\ 
plntic!  ;  which  arc  complete  in  lig.  5,  the  rhonibic  dodc  cubed  ran. 
an  oelahedron,  wlioso  solid  anglea  are  rnplaccd  by  four  triangular 
forming  on  each  an  obtuse  quadrangular  pyramid. 


P  on  P'  or  P" 90°  00'  D. 

P,  P',  or  P"  OD  n 125    16  — 

t .185    og  — 

a  OQ  o'  or  o" 109    28  — 

6  on  6 Ue    28  — 

e one' ore" 120    00  — 


It  19  found  in  veins  or  beds  in  priinilirc  mountnins,  in 
nodules,  plates,  and  small  cryslals,  coating  the  cavities  or 
interspersed  through  the  mass.  One  crystal  in  the  possession 
of  W.  Phillips,  exhibited  twenty-one  varieties  of  form. 

It  occurs  in  granite  in  Salzburg,  nnd  at  La  Gardelte  in 
France;  in  gneiss  and  mica-slate  in  Mexico  oDcl  the  Tyrol ;  in 
hornblende  rock  al  EdelFors  in  Sweden  ;  and  at  Schtangenberg 
in  Siberia,  In  Siberia  it  occurs  in  alluTium  or  sand,  in  the 
country  eastward  of  the  Ural  Mountains,  where  masses  of 
eight,  ten,  or  sixteen  pounds  have  occasionally  been  discovered. 
In  Transylvania  a  considerable  quantity  of  gold  is  obtained 
from  stream  works,  as  atOhlapian  near  Hermanatndt.  In  the 
Wicklow  mountains  of  Ireland,  and  at  Leadhills  in  Scotland, 
it  occurs  in  alluvial  soil ;  and  in  many  districts  of  Germany  it 
appears  under  similar  circumstances.  The  mines  of  Hungary 
and  Transylvania,  Cremnitz,  Schemniiz,  Posing,  Bolza,  Ma- 
gurka,  Nagyag,  OiTcnbanya,  nnd  Boiiza,  are  all  worked  for 
this  metal,  and  occasionally  afford  the  most  splendid  speci- 
mens; and  in  Salizbnrg,  and  thence  along  the  chain  of  the 
Alps  as  far  as  La  Gardelte  near  Allemont  in  France,  there  are 
numerous  other  establialiments  of  a  similar  description. — 
Allan's  Manual, 
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In  England,  native  gold  Ii-ib  recently  been  obtained,  in  one 
instance,  in  reins,  near  North  Tawton,  Devon.,  and  there  ii 
evidence  in  the  rolled  pieces  found  in  tin  stream-works  ia 
Cornwall,  that  it  has  occurred  in  strings,  branches  or  lodes,  in 
the  rocks  of  this  district.  Some  of  the  largest  pieces  of  native 
gold  have  been  obtained  from  ihe  Carnon  stream- works. — 
Report  on  Cornwall  and  Devon,  bi/  Delabecht. 

Humboldt  has  made  known  to  the  French  Academy  of 
Sciences,  the  discovery  of  a  mass  of  native  gold  on  the  eastern 
side  of  the  Ural  mountains,  weighing  about  eight;  Englisb 

Sounds  (thirty-six  kilogrammes).  The  total  product  of  the 
Lussian  mines  in  1843,  amounted  to  about  sixteen  thousand 
kilogrammes,  of  which  seven  thousand  eight  hundred  were 
from  the  Siberian  mines.  The  largest  mass  of  gold  before 
found,  was  from  the  same  country,  and  weighed  tweaty-two 
English  pounds ;  of  this  there  is  a  model  in  Ibe  museum  of 
Natural  History  in  Paris,  the  mass  itself,  of  course,  being  con> 
sumed  in  the  arts,* 

It  is  abundantly  disseminated  in  Peru,  Bolivia  and  Chili, 
among  the  Andes;  and  in  all  of  these  countries  gold  mines 
have  been  extensively  worked.  A  large  portion  of  the  precipi- 
tous and  broken  ground  of  Chili  affords  it,  and  in  that  part  of 
the  country  where  it  rains,  a  large  number  of  the  inhabitants 
find  employment  in  searching  for  it  in  the  sand  washed  down 
from  the  mountains,  and  along  the  various  water  courses.  The 
most  Important  mines  in  Chill,  according  to  Mr.  Blake,  are 
those  of  Copiapo,  lluasco,  Coquimbo,  Putaendo,  Caen,  Alhue, 
Chibalo  and  Cluilloia.  At  Pctorca,  in  the  province  of  Quillota, 
the  mines  are  very  extensive  and  rich.  In  Bolivia,  at  Poiosi; 
in  the  districts  of  Chichay  Tarija,  Oruzo,  Chayantos,  and  Ci- 
lanjas.  At  Couchi  it  occurs  associated  with  iron  pyrites,  In 
veins  of  quartz  in  feldspar  porphyry.  In  Peru,  in  the  district 
ofCaxamarca,  in  tlie  towns  of  Caxamarquilla  and  Iluamachu- 
co,  a  large  quantity  of  gold  has  been  obtained  from  washing 
the  sand.  In  the  province  of  Laricaxes,  north  of  La  Paz,  in 
the  mountain  of  San  Chuli,  Is  one  of  the  richest  veins  which 
have  been  discovered  It  was  worked  for  about  fifty  years, 
when  the  miners  struck  a  spring  of  water  so  powerful  as  to 
oblige  them  to  abandon  the  mines. 

Native  gold  lias  been  found  in  several  of  the  United  States, 
as  in  North  and  South  Carolina,  Virginia,  Tennessee,  Geor- 
gia, and  Alabama,  but  there  are  but  few  mines  system stically 
explored.    The  metal  * 
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the  soil,  or  in  ihe  washed  gravel  of  rivers.  Lumps  weighing 
severnl  ounces  are  not  uncommon,  while  tliose  weighing  several 
pounds  have  been  met  with  ;  and  one  splendid  mass  has  been 
discovered  in  Cabarras  county,  N.  C.,  which  weighed  in  its 
crude  state  twenty-eight  pounds.  When  fuutid,  in  place, 
the  matrix  is  usually  a  white  cavernous  quartz,  or  a  hydrated 
o\i(Ie  of  iron,  in  which  the  gold  is  Treiiuently  disaeminatpd  in 
particles  loo  minute  to  be  observed  by  the  naked  eye.  Very 
recently,  Dr.  Jackson  has  discovered  a  brown  auriferous  py- 
riles  at  Grafton  and  Canaan,  N.  H.,  containing  minute  parti- 
cles and  lamiiis  of  this  metal,  which  possess  great  brilliancy. 
This  hydraied  peroxide  of  iron  appears  to  have  been  derived 
from  ihe  decomposition  of  auriferous  pyrites.  "  At  the 
Whitehall  mine,  in  North  Carolina,  gold  of  (he  value  of 
$10,000  tvas  found  in  the  course  of  live  days,  in  a  apace  of 
about  twenty  square  feet ;  and  $7,000  value  of  gold  was  found 
at  Tinder's  mine,  in  Louisa  county,  in  the  course  of  one 
week."* 

Gold  is  rrequenlly  cotnbiDed  wilh  otlier  niElalUrerous  minerBls,  la  vari- 
ous proporlioiis ;  parliculiirly  nalivu  Icllurium,  aDil  occssiooully  irou  pyrilei, 
which  Ihence  are  termed  Durireroufl. 

Tbe  specular  micaceous  iron  ore  froin  Cncoia,  Braxil,  contains  comprcsMd 
laminn  of  nallve  gold,  wliich  al  first  sigb(  might  be  miatakcn  for  mica  or 
Iron  pyrites.  The  gold  of  Brazil  is  frequently  associated  wilh  palladium, 
particularly  that  from  Congo  Socco. 

ABOEnTirKHou*  GoLD.  Elccthum.  Is  distinguished  by  its  lilver- 
while  color,  altbough,  ai  all  gslJ  conuins  a  proportion  of  silver,  no  definile 
■eparalion  can  bo  luaite  between  this  variety  and  Ihe  above.  The  eiec- 
Irutn  wliich  Ktaprolh  iiiiaiyzed,  conuated  of  gold  6J,  silver  S6.  Another 
apecimen.  by  G.  Rose,  gave  of  gold  74-41.  silver  2312.  Specific  gravity 
ll'O — IT-O.  B  B,  it  fuses  into  a  more  or  less  pale-yellow  globule.  II 
occurs  at  Schlangenbcrg  in  Siberia  in  labular  cryslals  and  imperfect  eubea; 
also  el  Kongsberg  in  Norway  ;  in  Transyivaoia;  and  in  other  mining  dii- 
tricu. 

Beud:in)  considers  that  not  less  than  88,100  marlis  of  gold  are  annually 
produced  from  Ibc  ditTcrenl  r|uarlersorth<^  globe,  of  which  South  America 
alone  aiipplics  70,000,  Africa  7000.  gibcriri  3000,  Hungary  and  Transyi- 
vania  5100,  &c.  Its  uses  are  well  known;  i(  is  (he  moit  ductile  and 
aeiible  of  all  metaU,  and  is  at  Ihe  same  time  very  soli.  Tho  electric 
•hock  converts  it  into  a  purple  oxide,  lis  color  when  melted  is  Iduish- 
greeo,  the  nma  as  Is  exhibited  by  light  transiuiltcd  through  gold  leaf. 


Is  never  met  wilh  pure,  being  alloyed  wilh  about  20  per 


rneisDCB,  mil.  06;  (dJ  mollier  bj  FipC  OtmileJ,  i 
t  Prom  aSpanuh  wwd  t\gairy\ng  tUvrri  in  sUiujoadj 
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cent,  of  other  Gubstaiices,  particularly  iron;  also  rliodium, 
iridium,  oamiuni,  and  palladium,  —  four  metals  which  were 
unknown  till  discovered  in  platiitum.  Berzelius  has  CBrefullv 
examined  native  pintinum,  and  ihtee  of  his  analyses  are  bete 
given.  It  appears  Trom  these,  that  naiive  platinum,  like  d»iii« 
gold,  rarles  much  in  the  proportions  of  its  alloy,  and  is  proba- 
bly never  entirely  free  froni  admixture  with  oiher  meiaJs.  The 
various  specimens  contain  from  74  to  87  per  cent,  of  plaliuam, 
and  from  6  to  13  per  cent  of  iron. 

VnL  ColumbL*,  n_t 

L4irt'  r™-".  SmM  gTttu.  ""^ 

PltUnum TS-94 flMO 73-3S 


..ll-M 


Sp.  Gr.  16  0  —  200.+     H.  —  40  —4-5. 

Color  perfect  sled-grey.  Primary  form  ihe  Cube,  Occurs 
in  irregular  masses  or  grains,  rarely  exhibiting  traces  of  crj» 
tallizalion;  cleavage  none;  lustre  metallic;  streak  unchanged 
and  shining;  ductile,  and  malleable-  It  requires  a  much 
higher  degree  of  heat  than  can  he  produced  by  the  commoo 
blowpipe,  to  cause  fusion  ;  but  at  the  oxy-hydrogen  flame  it 
melts  like  lead.  It  slightly  affects  the  magnet,  in  proportioD 
to  the  amount  of  iron  which  it  contains  ;  and  is  soluble  only 
in  nitro-muriatic  acid. 

The  original  repositories  of  native  plntina  are  not  generally 
known,  it  having  been  met  with  mostly  in  pebbles  mixed  vriti 
sand  and  other  alluvial  depositions,  and  sometimes  with  zircon 
and  other  gems.  But  M.  Boussingault  has  discovered  it  in  t 
eienite  rocit  in  South  America,  where  it  occurs  in  veins  asso- 
ciated with  native  gold.  It  has  principally  been  obtained  from 
the  provinces  of  Choco  and  Barbacoas  in  Souih  America; 
also  from  Matlo-Grosso  in  Brazil;  Si.  Domingo,  and  Siberia. 
Is  found  in  Peru,  in  ihe  province  of  Quito  ;  and  in  ihe  districts 
of  Novita  and  Cilaza  in  the  province  of  Choco,  mixed  wilh 
gold,  titanium  and  magnetic  iron  sand.  Latterly  platinn  has 
occurred  in  such  abundance  at  Joetsk,  in  the  Perm  government 
of  Siberia,  that  the  Russians  have  converted  it  into  a  medium 
of  exchange,  by  coining  it  into  ducats  of  ten  roubles.  In 
1827,  a  remarkable  specimen  was  found  in  the  Ural,  not  far 
from  the  DemidofT  mines,  which  weighed  nine  and  a  half 

rTliaip>ciac(n>ll}srDli«lDIalTpunpl*IlDiim  iiBI-S. 
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pounds,  nroirdupois;  nnd  at  about  the  same  time  another 
rael  with  which  weighed  twinty-seven  pounds.  This  is  in 
cabinet  of  the  mining  corps  of  St.  Petersburg  ;  and  it 
exceeds  any  mass  hitherto  found  in  South  America.*  Voo 
Demidolf  has  sent  several  other  large  masses  to  St.  Petersburg, 
weighing  from  ten  to  twenty  pounds.  From  the  discovery  of 
this  metal  in  1825  to  1840,  filly-three  thousand  three  hundred 
and  thirly-six  pounds  twelve  solotnic,  were  obtained  from  the 
DemidolT  deposits.  It  is  mostly  obtained  by  washings  from 
sand.  Very  rarely,  it  has  been  found  in  email  grains  dissemi- 
nated through  serpentine,  and  inlermited  with  octahedral  crys- 
tals of  chromateofiron.  As  a  large  portion  ofihe  sand  through 
which  the  platinum  is  scattered  is  green,  and  has  the  appearance 
of  disintegrated  serpentine,  it  is  supposed  that  this  rock  may 
have  been  the  original  repository  of  the  metal.  Serpentine  is 
one  of  the  principal  rocks  in  the  rpgion  of  the  rich  deposits  of 
Nisclie-Tagilsk,  and  gold  has  also  been  found  in  it.  There 
occurs  at  the  same  place  a  conglomerate,  consisiing  of  serpen- 
tine and  amphibole,  united  by  an  argil o-calcareous  cement,  in 
which  both  metals  have  been  found  in  imbedded  maiises.t 

There  is  deposited  in  the  Madrid  museum  a  mass  measuring 
two  inches  and  four  lines  in  diameter,  and  weighing  eleven  thou- 
sand six  hundred  and  forty-one  grains.  The  refractory  pro- 
perties of  this  metal,  its  freedom  from  rust  or  tarnish,  and  JlB 
not  being  acted  upon  by  most  chemical  re-agents,  render  it  ex- 
tremely valuable  in  the  construction  of  philosopbical  and  che- 
mical apparatus.  It  is  used  also  for  covering  other  metals,  for 
painting  on  porcelain,  &c.  The  common  occurrence  of  gold 
as  an  inseparable  concomitant  of  platinum,  both  in  South 
America  and  in  Siberia,  lends  us  lo  hope  ihal  the  latter  metal 
may  be  discovered  in  the  United  Slates.  In  fact,  Mr.  Feather- 
stonaugh  states,  in  his  Geological  report,  that  he  has  in  his 
posaessioD  a  specimen  from  North  Carolina. 

NATIVE    PALLADIUM.t 

It  consists  of  palladium,  alloyed  by  minute  portions  of  pla- 
tina  and  iridium.     Symbol,  Pal. 

Sp.  Or.  11-5—  125.     n.  above  4-5. 
Primary  form  the  Octahedron.     Occurs  in  grains  apparently 
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composed  of  diverging  libres ;  in  other  respects  these  grunt 
diHer  little  in  exierii.il  character  from  those  of  plaliaa,  amoogit 
which  they  are  found.  Cleavage  none;  lustre  metallic;  color 
sleel-grcy  ;  ductile,  and  very  malleable.  Yields  a  red  solution 
wilh  nitric  acid ;  and  ia  Holuble  in  muriatic,  but  not  in  sul- 
phuric acid,  unless  heated.  Q  B,  ptr  ie,  it  is  infusible,  but  on 
the  addition  of  sulphur  it  melia  with  ease ;  and  nheii  the  heat 
is  continued  the  sulphur  is  depnsiied,  and  a  globule  of  malle- 
able palladium  remains.  Isolated  and  rubbed,  it  acquires 
resinous  electricity. 

It  is  found  intermixed  with  natice  plaiJna  in  Brazil  and  Si* 
beria  ;  and,  except  thai  its  texture  appears  more  fibrous,  it 
bears  much  resemblance  to  that  substance.  Al  the  mlae 
Congo  Suco,  in  Brazil,  it  is  mixed  »iih  gold,  and  contained  in 
an  ochrey  variety  of  hydrated  peroxide  of  iron. 


SELENIET    OF   PALLADIUM. 

This  mineral  was  found  with  eeleniet  of  lead  at  Tilkerode, 
'  e  Duchy  of  Anhalt-Bernborg,  in  the  Hartz.      M.  Ztnkea 


obtained  it  while  e 
obtaiu  the  gold  and  silver  v 


;  the  selcniet  of  lead,  in  order  lo 

He  found  that  it  existed  mixed  wilh  native  gold  in  the  form 
of  small  platinum  white  plates,  crystallized  in  six-sided  tables 
These  plates  have  a  foliated  structure,  and  cleave  in  a  direc- 
tion parallel  to  the  axis  of  a  six-sided  prism.  When  heated 
strongly  it  becomes  colored,  and  it  is  more  brittle  than  any 
noble  metal  in  a  state  of  purity.  When  heated  in  a  lube  it 
gives  out  selenium.  Wilh  borax  it  forms  a  transparent  glass, 
and  gives  n  brittle  metallic  globule  which,  when  cupellated 
wilh  lead,  does  not  change  iis  nature.  By  examining  it  by 
BolutJon  in  acids,  M.  Zinken  showed  that  it  is  a  compound  of 
selenium,  palladium,  silver  and  lead.  Hence  it  is  probably  a 
triple  seleniet  of  palladium,  silver  and  lead,  in  proportions  not 
yet  determined. 


PURE    NATIVE    IRIDIUM. 


Sp.  Gr.  2355.  In  minute  grains,  occasionally  accompany- 
ing platinum,  at  Ni.iche-Tagilsk  in  Siberia. 

Native  iridium  wilh  specific  gravity,  23(j4(J,  as  given  by 
Breilhaupt,  was  found  by  Rose  to  be  22'6.?.  It  is  llierefore 
heavier  Ihan  platinum,  and  the  heaviest  of  all  krutien  bodies. 
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ALLOY    OF    IRIDIUM*  AND    OSMIUM. 


Berzeliiis  muotains  that  there  are  three  different  combina- 
tions o(  iridium  and  osmium,  in  which  one  atom  of  the  foTmer 
is  united  with  one,  three,  and  four  atoms  of  the  latter, 


Sp.  Gr.  18-25—  195.     H.  above  4  5. 
Primary  form   a  Hexagonal  prism.     This  natural  alloy  is 

rnrely  found  crystallized;  generally  in  small,  irregular,  and 
flatipned  grains,  which  tinve  a  shining  metallic  lustre,  but  are 
of  a  somewhat  paler  steel-grey  color  than  native  platina,  and 
ore  harder  and  heavier  ;  they  possess  a  lamellar  structure 
parallel  to  the  terminal  planes  of  the  crystols,  and  are  hrittle. 
Is  not  soluble  in  nilro-muriatio  or  any  other  acid  ;  and  is  infu- 
sible B  B,  both  alone  and  with  fluxes.  Fused  wilh  nitre,  it 
emits  a  peculiar  cblorine-like  odor,  and  becomes  black  ;  but 
recovers  its  original  color  and  lustre  by  heating  on  charcoal. 


?  on  M  or  M'  .  .  .  .     90"    0'  Bournon. 

M  on  M' 120      0 

,1         Ponel 124    42 
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ith  platina,  in  the  province  of  Choco  in 
in  the  Ural  Mountains  jif  Siberia. 


NATIVE    TELLURIUM.! 

U^mhedril  Tellurium,  J.    GoJiKDn  EltlTun,  W.     (IcMrn^T^am,  riaunna-m.     Tclluii 
K>l.f  Auro  Fctrrirtte,  H.    Tcllntinm  h<;<>r>iiun.,  U. 

Consists,  according  to  Klaproth,  of  tellurium  9255,  iron 
"■20,  gold  0-25;  or  eleven  atoms  tellurium,  one  alom  iron. 
But  it  is  probable  that  the  iron  is  only  mechanically  mixed,  so 
that  native  tellurium  may  really  be  regarded  an  the  pure  metal. 
Symbol:  Tl. 

Sp.  Gr  61— fl2.     H.  =  20  — 25. 

Color  tin-while,  passing  inlolend-grey ;  with  a  shining  me- 
tallic lustre.      Primary   form,  a  Rhomboid ;    secondary,   an 
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hexagonal  prism,  wiih  the  terminal  edges  replaced  by  siaele 
planes ;  cleavage  parallel  to  the  faces  of  the  primary,  but,  rrom 
the  minuteness  of  the  crystal,  indistinct.     Easily  frangible. 

It  alao  occurs  iu  crystalline  grains,  either  aggregated,  soli- 
tary, or  disseminated  ;  yielda  to  the  knife,  and  is  brittle.  Ei- 
posed  10  the  blowpipe,  it  melts  readily,  burns  with  a  greeaiiii 
flame,  and  ia  almost  entirely  volatilized  in  a  dense  white  va- 
por; it  at  the  eame  time  emits  a  pungent  odor  like  that  of 
horse-radish,  which,  however,  is  derived  from  a  minale  pro- 
portion of  selenium  in  combinalioa.     Ia  soluble  in  murialic 


icid. 


<^S> 


\hd^ 


It  has  only  been  found  i 
^acebay  near  Znlathna  in 
'eins,  in  sandstone,  with  iroi 


the  mine  of  Maria  Loretto,  at 
Pransylvania,  where  it  occurs  iu 
pyrites  and  quartz.    It  is  a  scarce 


GRAPHIC   TELLDRIUM. 

in,  W,     Auium  fraphicuin.    TcllUTS  Nuir  AurD-Art*atinfl,IL 
lylvana  Gmpbii|iiD,  Bryt/mU.    PiumiUic  Aniiimiiij  BUsea,  ■■• 


lOU-0  Eliprolh.  884  Benatini.* 

The  formula  given  fay  Berzelius,  and  founded  on  the  first 
analysis,  is  AgTI+3AuTP. 

Sp.Gr.5-7.     H.  =  15  — 20. 

or  a  sleel-grey  color,  approaching  to  tiu-white,  and  is  gene- 
rally splendent,  but  sometimes  slightly  tarnished  eKternally. 
Primary  a  Right  rhombic  prism ;  the  crystals  are  commonly 
moditied  on  the  edges  and  angles,  are  extremely  indistinct, 
and  generally  minute.  Cleavage  perfect  parallel  to  M;  frac- 
ture uneven;  yields  easily  to  the  knife,  and  is  brittle.     BB, 


•mpinjgd,  Biruliu  co*. 
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it  Tusea  into  a  dark-grey  metallic  globule,  covers  the  char- 
coal with  while  fumes,  which  at  the  reducing  flame  disappear, 
and,  after  a  continued  blast,  is  converted  into  a  brilliant  and 
malleable  bead.     Soluble  in  nitric  acid. 


Tman  name  o( shrtfierx  was  applied  to  this  species 
by  Werner,  in  allusion  to  the  peculiar  disposition  of  its  crys- 
tals, which  are  frequently  arranged  in  rows  more  or  less  re- 
sembling graphic  delineations.  Several  different  crystalline 
forms  have  been  uoticed,  but  the  individuals  being  small,  and 
in  this  manner  disseminated  and  engaged,  they  have  not  yet 
been  aaliafactorily  described.  It  occurs  accompanying  gold 
in  narrow  veins,  which  traverse  porphyry,  at  Oflenbanya  in 
Transylvania;  also  at  Nagyag  in  the  same  country.  Its 
large  proportion  of  gold  renders  this  a  highly  valuable  ore.  — 
Allan's  Manual. 


HERRERITE. 

Ihrri'nU!,  Dtl  Ki^    SluptT>L    Niculni  llongrl,  D. 

Contains,  according  to  Herrera,  carbonic  acid  31'86,  tellu- 
rium 55'58,  peroxide  of  nickel  1232 ;  but  is  probably  a  mix- 
ture, rather  than  an  atomic  combination. 

Sp.  Gr.  4-3.     H.  =  40  —  45. 

Occurs  in  reniform  masses.  Cleavage  in  three  directions, 
alTording  rhomboidal  fragments,  whose  angles  are  incapable  of 
measurement  on  account  of  the  curvatures  of  the  faces.  Lus- 
tre vitreous  to  pearly,  and  shining  on  fresh  surfaces.  Color 
pistachio-,  emerald-,  and  grass-green.  Streak  yellowish-grey. 
Translucent.  Brittle.  B  B,  on  charcoal  il  at  tirst  becomes 
grey,  and  afterwards  emits  a  while  smoke,  which  adheres  to 
the  charcoal ;  in  the  reducing  flame  it  becomes  of  a  beautiful 
Heated  in  an  open  tube,  it  gives  off  abundant 
,  which  adhere  to  the  glass;  and  on  examining 
these  with  a  microscope  they  appear  to  consist  of  numerous 
white  Iranspareut  globules. 

It   occurs  at  Albarradon  in  Mexico,  traversing  t 
limestone  in   a  metallic  vein,  consisting  chiefly  of  o 


grass-gre 
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lead,  siher,  muriate  of  silver,  and  iodic  silver.     Wlieo  de- 
coinpOBed  it  appears  earlliy  and  dull,  with  a  somewhat  fibroas 


YELLOW   TELLURIUM. 


.Hh,  .MxArr.    y.li 


I,  gold,  and  lead. 


Formula  by  Berzelius  :  AgTl+SPbTI+SAuaTP. 
Sp.  Gr,  8  9— lOtiT.     Soft. 

Silver-white,  passing  into  brass  yellow.  Primary  a  Right 
rhombic  prism  of  105°  aO',  and  74°  SO'.  Occurs  in  small  but 
well-defined  crystals;  possesses  a  bright  metallic  litstre;  and 
is  somewhat  sectile.  B  B,  it  covers  the  charcoal  with  oxide 
of  lead,  melts  into  a  white  nielalMc  globule,  and  emits  a  puo- 
gent  odor.     Soluble  in  nitric  acid,  leaving  a  yellow  melalUo 

Pri-niT.  /-C p %,  M  on  M 105*"  JC 

i<=-^-^    r°   G ^       P  on  M  or/.  .  .    M    00 

L,!'   IatN A   — A m  M 

M      M       SJ!    Nt  7  M     a  on  / 161  30 

'^^    ^^       \k,_) — — \j      c  nn  ft 126  5S 

^  ^^  "'  J^       o 123  SO 

The  above  ineisuromenla  are  by  Brooke. 

This  very  rare  mineral  occurs  nt  Naayng  in  Transylvania, 
in  irregular  veins  in  porphyry  with  gold,  native  arsenic,  sul- 
phuret  of  manganese,  and  black  telbrium  ;  also  in  the  Altai 
Mountains,  Siberia. 

BLACK   TELLUHIUM. 

NMHS^Wfl.W.     BlJllfis.1.    T..|laK.Nnlif,\ii™-PlninKinSr.,B.    Pri-Tiatif  Bl.rli  Tff- 
lurium,J.     Bil.llu»li-rT.E.d.  Tlmu™.    P.rnmi'].!  T-}liiiii.ra  Cinnc-.  M.     Bl.illrr- 

Combination  of  tellurium,  lead,  gold,  and  sulphur. 


HETALLIFESODS   HINBRALS. 


«■«....  !!!B2'.. 


N-lj^J- 


,.!'^^?; 


The  atomic  constitution  from  Berthier'a  analysis,  as  gi?en 
by  Rammelsbcrg,  is  SbSl»+2AuTIHl8PbSI 

Sp.  Gr.  70  — 7-2.     U.=  10— 15. 

Color  between  iron-black  and  dark  lead-grey ;  is  Tound 
crystallized  in  small  and  nearly  tabular  crystals,  of  which  the 
primary  form  is  a  Right  square  prism ;  cleavage  perfect  par- 
allel with  P;  lustre  metallic^  yields  easily  to  the  knife,  is 
aeclile,  and  in  thin  lamincc  highly  flexible,  though  not  elastic. 
On  paper  it  leaves  slightly  black  traces;  and,  when  isolated 
and  rubbed,  acquires  resinous  electricity.  B  B,  it  mells  emit- 
ting a  dense  vapor,  which  partly  concretes  on  the  charcoal  in 
the  form  of  reddish-brown  powder;  and  yields  a  malleable 
metallic  globule.  With  borax  it  affords  a  bead  of  gold  con- 
taining a  little  silver ;  and  in  nitromuriatic  acid  is  soluble 
without  much  diflicully,  leaving  a  white  residue. 

[  or  X  OD  T  .    90°  00'  t.g. 

x'  on  z  or  X   ....  135   00  _ 

P  OB  a 118   36 

P  on  e  or  c*  ....  110   00  c.f. 

Occurs  in  foliated  masses  and  crystalline  plates,  associated 
with  gold,  blende,  and  red  manganese,  at  Na^yag  in  Transyl- 
vania, and  accompanying  antimony  ores  at  OHenbanya  in  the 
same  country.      Also  at  Altai. 

The  mineral  analyzed  as  shove  by  BerthJer,  Dr.  Thomson 
regards  as  a  distinct  species,  and  lias  so  described  it,  under 
the  name  of  Nagyag  Irlluriiim  ore.  The  common  black  tel- 
lurium he  regards  as  a  biteliuret  oflead,  the  consiituents  be- 
sides tellurium  and  lead,  beini;  accidental.  This  view  of  its 
composition  is  rendered  more  probable,  by  the  analysis  of  a 
purer  specimen  by  Prof  O.  Rose,  from  Altai,  which  gave  al- 
mo.'»t  exactly  two  At.  tellurium  to  one  At.  lead.  Dr.  Thomson 
has  iherelore  very  properly  placed  black  lelloriura  among  the 
species  oflead.  (See  Bitellvret  of  Lead.) 
44' 


NATIVE   HBTALa  AND 


NATIVE    ANTIMONY. 


RbotBbolitdliL  Aminuinr,  M.     Btl 

Contains  about  ninety-eight  per  cent,  of  antimony,  with  mi- 
nute proportioDs  of  silver,  iron,  arsenic,  ii.a.,  which  arc  acci- 
dental.    Symbol  1  St,  ot  Sb. 

Sp.  Gr.  ti  5  —  6  8.     H,  —  30  —  3  5. 

Of  a  tin-while  color,  but  by  exposure  becomes  taniiahed 
yellow.  In  nature  it  occurs  renirorm  aniJ  amorphous,  and  ia 
distinctly  lamellar  concretions,  but  has  not  been  observed  crys- 
tallized. The  crystals,  however,  produced  by  fusion  are  read- 
ily recognised,  and,  being  the  identical  substance,  may  be 
assumed  as  the  same.  The  primary  form  of  these  is  an  Ob- 
tuse rhomboid  of  117°  15'  and  (J2°  45'.  It  possesses  a  highly 
perfect  cleavage,  wjih  a  splendent  metallic  lustre,  parallel  lo  o, 
and  another,  though  with  a  minor  degree  of  lustre,  pnritllel  to  P. 


n  P in"  ISJ 


Isolated  and  rubbed,  it  acquires  resinous  electricity.  It 
yields  lo  the  knife,  is  Bumewhat  sectile,  and  easily  frangible. 
B  B,  it  fuses  readily,  and,  by  continuing  the  heat,  may  be  en- 
tirely volatilized  in  the  form  of  a  grey  vapor;  but  if  the  fu8*d 
mass  be  allowed  to  cool  slowly,  it  becomes  covered  with  bril* 
liant  while  acicuiar  cryslala.  When  alloyed  with  a  small  pro- 
portion of  arsenic,  ihe  vapor  has  the  odor  of  garlic.  Is  solu- 
ble in  nitric  acid,  leaving  a  whitish  deposit. 

It  occurs  in  veins  traversing  gneiss,  in  Dauphine,  with  the 
ores  of  antimony  and  cobalt;  at  Andrcasberg  in  the  Hartz;  al 
Allemont  near  Grenoble  in  France ;  at  Sahlberg  in  Sweden,  in 
reniform  masses  disseminated  in  calcareous  spar;  also  in  Mex- 
ico. An  arsenical  variety  is  found  at  Allemont.  It  is  fre 
quently  associated  with  antimonial  silver,  from  which  it  may 
be  distinguished  by  its  comportment  BB;  and  is  generally 
accompanied  by  outimonial-ochre,  which  appears  lo  be  pro- 
duced by  its  decomposition.  From  its  property  of  hardening 
the  aol\er  metals,  antimony  is  employed  as  an  alloy,  particu- 
larly with  lead  and  tin;  and  in  several  pharmaceutical  prepa- 
rations. 


UETALUFEROUS   MINERALS. 

BEHTHIERITE- 

BarllilBTlIe,  BritUv'.    Huldiiitatlti,  AitUtr.    LjelU 


lOO-TSU  Benbiii.  SS-ti  Bortlilei. 

Formula  by  Rammelsberg  answering  to  the  first  analyaia; 
2Sb+3Fc. 

Does  not  nccur  cryslallized,  but  is  ibund  in  masses  con- 
rusedly  lamellar,  or  composed  of  indistinct  elongated  prisma; 
cleavage  parnlje!  to  tlie  axis  of  the  prism;  color  dark  sleel- 
grey,  inclining  to  pinchbeck'brown  ;  lustre  metallic.  It  fuses 
readily  B  B,  emits  vapors  of  antimony,  and  forms  a  black  slag 
which  acts  on  the  magnet.  With  Hn.ves  it  presents  the  indica- 
tions of  iron.  It  ia  soluble  quickly  in  muriatic  acid,  with  dis- 
engagement of  sulphuretted  hydrogen. 

This  epecies  is  found  at  Chazclles  in  Auvergne,  associated 
with  quartz,  calcareous  spar,  and  iron  pyrites:  when  fused  it 
yields  antimony  of  such  inferior  quality  that  it  is  useless  aa 
an  ore.  It  occurs  also  in  the  department  of  Creuse,  and  at 
BraunsdorF,  near  Freyberg,  in  Saxony. 


SULPHURET   OF  ANTIMONY. 


i,  H.    SaMiuiiulphU  oT 


Combination  of  sulphur  and  antimony. 


These  nu 
niouy,  and  o 

The  masi 
the  libroua  ' 

eralogisls 


xtB  correspond  very  nearly  with  one  atom  ami- 
:  and  a  half  atom  aulphnr.     Formula:  SiSl'l. 

Sp.  Or.  4-3  — 4(i.     H.i=20. 
e  presents  a  long  calumnar  compoaition;  and 
riety  occasionally  exhibits  a  plumose,  woolly,  or 
r,n^„.   ihl.  Icci  i,  ihefedenrz  of  German  min- 
ipillaire  of  Haiiy.     Color 


iralogisls  —  the  antimoine  anifure  capillaire  of  Ilatiy.  C 
ight  lead-grey,  sometimes  dull  exttiTnally,  ollen  iridcsc 
'rimary  form   a   Right  rhombic  prism,  of  about  88°  30' 


llll|»  in  CSDplinMDt  M  III  diKC 


prism,  of  about  88°  30'  and 
linatcd,  and  crystallized  in 

uBvlliinBrnirk. 
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The  Jtdmrz  of  ihe  GennnnB,  or  feather  ore  lead,  alw  called  plunwie 
antimonial  ore,  difiera  but  llltle  rroin  the  above,  md  may  be  here  intro- 
dueed  as  a  variety.  Il  is  formed  o(  long  flexible  cryalala,  hair-libe,  and 
occupying  (be  drumy  cavilieBafqunrlz;  soineliines  reaembliDg  a  cobneb. 
Opake,  roll  uid  teclile.  CryBlall'me  Tarni  not  delerruined.  Il  contniiii,  by 
Ihe  analysis  of  H.  Rose,  a  little  more  sulpburel  of  lead  than  Jamcsonittr. 
Occurs  at  Wolfaberg  in  the  easlcro  Hsrta,  and  at  Freyberg  and  Br.iuos- 
dorf in  Saxony. 

JAMESONITE.' 

Aiotoinoiii  Anlimonr  Glance,  U.    Umtytoa-U,  HaJinftr.    Lrcjloi  »ii<Ioni<iiu,  D. 

This  mineral  lias  been  analyzed  by  Prof,  H.  Rose,  and  b; 
Count  Scliafigotach.t 

Camnll. 


Biin.> 


90-73  RoH.  1M-7S  Ron.  B9-1T5  SclMflfoUdi. 

The  ronnula  answering  to  these  anatyaes  ia  ihus  stated: 
4SlSI')+3PISl.     This  Buppo!>es  the  iron,  copper  and  bisniuih 
to  be  in  the  stale  ofsulphurels,  and  as  accidental  mixtures. 
Sp.  Gr.  5-5  — 68.     H.  =  20  — 2-5. 

Primary  form  a  Right  rhombic  prism,  whose  laleral  faces 
are  inclined  to  one  another  at  angles  of  101°  20'  and  78"'  40'; 
cleavage  perfect  perpendicular  to  the  axis  of  the  prism,  less  so 
parallel  to  it;  color  steel-grey;  lustre  metallic;  streak  un- 
changed ;   seclile. 

Jamesoniie,  like  the  preceding  ppecies,  oi 
cular  diverging  cryslnis,  and  in  fibrous  mass 
dimensions.  Its  perfect  cleairage  perpemtic 
the  prism  is  sufficiently  charaeterislic.  It  i 
in  Cornwall,  associated  with  quarts,  and  n 
Bournonitc;  occasionally  in  Siberia;  and  disseminated  iii 
careous  spar  in  Hungary.  Also  nt  Valentin  d'Alcaniar 
the  province  of  Eatremadura,  Spain. 


•1 

..W79 

3B-T1.. 

IMO.. 

■y;-_ 

cnrs  both  in  aci- 
s  of  considerable 
liar  to  Ihe  axis  of 
Bctirs  principally 
iniite  crystals  of 


PLA0I0N1TE.I 

Z^ii".    {Patg.'^nn.,  nil.  49^)     O.  Bau.     iliiiL,  iiiiil.  491.) 

This  mineral  resembles  Ziiikeniie,  ihough  its  characters  as 
described,  seem  lo  entitle  il  to  the  rank  of  a  distinct  species. 


m  the  tatiD  afiu  cryitata. 


NATIVE   METALS  AND 


Ila  consliluenU  were  thus  determiDed  by  H.  Rose,  and  ) 
Kudernatsch : 


According  to  Dr.  Thomson,  it  U  a  compound  of  three  atoms 
aeaquisulphide  of  antimony,  and  two  atoms  aulphuret  of  iead. 
Formula:  3SiS|il+2PISl. 

Sp.  Gr.  5-4.     H.  =  25. 

Color  blackish-lead  grey.  Fracture  imperreclly  conchojdal. 
Structure  foliaied  with  two  cleavages.  Brittle.  B  B,  it  de- 
crepitates, and  fuses  readily  with  the  evolution  of  sulphurooa 
acid,  oxide  of  antimony,  and  oxide  of  lead.  It  gives  tio  traces 
of  copper.  With  carbonate  of  soda,  after  roasting,  a  button  of 
lead  is  obtained,  which  contains  a  little  antimony  and  silver. 

It  occurs  in  the  form  of  oclahedrona  deeply  truncated 
on  both  apices,  at  Wolfsberg  in  the  Harlz.  The  crystals 
have  been  described  also  as  oblique  four-sided  prisms. 

ZINKENITE. 
Fnf.  O.  Raic,  {Pugg,  .dan.,  lii.  91.)    Riiultibo-nnlinioaUe  oF  \oai,  Tlwmm.    Ljeiin 

It  consists  of  the  following  metals  : 


These  numbers  give  four  atoms  sulphur,  one  atom  lead,  two 
atoms  antimony.     Formula:  2SlSI'i+PlSl ;  or,  as  stated  by 

Rammelsberi!,  PhSb. 

Sp.  Gr.  5!J  — 535.  H.  — 3-0  — 3-5. 
Occurs  in  regular  six-aided  prisms,  terminated  by  flat  six- 
sided  pyramids ;  the  faces  of  the  prism  inclined  to  oue  another 
at  an  angle  of  120°,  those  of  the  pyramid  to  the  correspond- 
ing faces  of  the  prism  at  102''  42'.  The  faces  of  the  prism 
are  usually  striated  deeply  in  a  longitudinal  direction,  those 
of  the  pyramid,  thongh  not  furrowed,  are  unevea.  Color 
Eteel-grey;  lustre  bright  metallic;  streak  corresponding  to 
the  color;  fracture  uneven;  no  traces  of  cleavage.  It  is 
soluble  in  nitric  acid,  yielding  an  immediate  precipitate  of 
white  antimony.  When  heated  alone  on  charcoal  it  decrepi- 
tates briskly,  and  raolla  as  readily  as  grey  antimony;  small 
metallic  globules  are  foraicd,  which  are  entirely  volatile  on 


-J 
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ed,  while  llio  cliarco.il  is  covered  wiih 
jMile  ofleiid.     With  sotla  it  jielJs  gtobiilca 

e  anlitnony  mine  or  Wolfaberg  near 
vlliiriz,  and  was  named  by  its  original  discov- 
IVU3  Rose,  in  honor  of  his  friend  M.  Zinken, 
r  the  Anhalt  mines.     It  much  resemblei  both 
md  Boiirnonite  in  color  and  fracture,  but  ma; 
1  from  them  by  iu  superior  hardness  and  spe- 
lts crystals  are  aggregated  in  grotips,  which 
nnar  composition,  and  occur  on  a  massive  vari- 
species  in  quartz.    Their  length  often  exceeds 
inch,  iheir  breadth  two  or  three  lines ;  but  Trequentlf 
:  extremelf  thin,  and  form  fibrous  masses,  —  AUmt't 
fiuat. 


CoiahiaatioB  ot  the  protoxide  and  sulphuret  of  antimonj. 

BnaaularL 
KMrntmi. 47-15 

Bnl|Iw'.  1 '. '.  1 ". ".  X  V.  r.  1  "WHT 

M-ia  R.  RoH. 

These  numbers  gire  one  atom  oxide  of  antimony,  and  two 
atoms  sesquisulphuret  of  antimony.     Formula:  St+2StSl>). 
Sp.  Gr.  45  —  4-6.     H.  =  10—  IS. 

Primary  form  an  Oblique  rhombic  prism,  whose  base,  a& 
cordinz  to  Mohs,  is  inclined  to  its  axis  at  an  angle  of  101°  lO*. 
Secondary  form,  the  primary  having  its  edges  replsced,  Cle>*- 
Rge  highly  perfect  parallel  to  both  sides  of  the  primary  prism. 
Surface  striated  longitudioally ;  lustre  adamantine;  feebly 
translucent,  streak  brownish-red;  fuses  easily  on  charcoal,  by 
which  it  is  absorbed,  and  is  at  last  entirely  volatilized.  When 
immersed  in  nitric  acid,  it  becomea  covered  with  &  white 
coating.  The  capillary  variety,  in  which  the  individuals  are 
•o  interlaced  as  to  present  flakes  resembling  tinder,  is  distin- 
(Tuished  by  the  German  mineralogists,  under  the  name  of 
Zundererz  or  Tindtr  Ore. 

By  reflected  light  of  a  cherry-red,  by  transmitted  lijjht  of  a 
crimson  color,  but  commonly  tarnished  externally  with  t 
brownish  or  bluish  tinge,  or  is  iridescent.  It  forms  very  fins 
diverging  or  interlaced  acicular  crystals ;  has  a  ahining  lustre, 
is  tranalucent,  and  brittle. 


NATIVB   MBTALS   ARD 

a  antimony  occurs  in  Teina  with  quartz,  accompaDying 
ind  while  antimony,  m  Malazka  near  Posing  in  Ilungaiy; 

aunsdorf  near  Freyberg  in  Saxony;  and  at  All^inont  in 
liine.     The  principal  localities  of  tinder  ore.  are  CUus- 
nd  AndreasUerg  in  the  Hartz. 

OXIDE   OF   ANTIMONr. 

isisis  when  pure  of  protoxide  of  antimony  i  bat  usually 
ns  silica  and  oxide  of  iron.     Symbol;  S'. 

Sp.  Gr.  5-5  —  5  6.     H.  =  25  —  30. 
OT  snow-while,  yellow,  or  grey,  sometimes  pcach-blossom 
Primary  form  a  Right  rhombic  prism  of  137°  43'  and 
I'.    Generally  in  tabular  and  acicular  crystals,  in  diverg- 
ronps;  more  rarely  massive.     Principal  cleavage  bighly 
t  paruilel   to  the  lesser  diagonal  of  the  prism  ;  lustre 
en  pearly  and  adamantine;    translucent;  streak  white. 
lis  very  cns\]y  B  B,  and  is  volatilized  in  the  form  of  a 
vapor.     With  borax  it  forms  a  glass  which  appears  yel- 
1  while  hot,  but  becomes  almost  colorless  on  cooling. 
Ic  in  nitro-muriutic   acid. 

lUliful  varieties  of  aggregated  tabular  crystals  occur  with 
ores  of  nutiniony  at  Przilirnm  in  Boiiemia  ;   the  acicular 
^^omu^j^raunsdnrnr^ax^^ 

METALLIFEROUS   MIHEEALS. 
ANTIMONPHYLLITE. 


nllnu*  Jaliru-Brncllt,  1839,  p.  VS.) 

Sp.Gr.4025.  H.  =  10  — 1-5. 
Crystallized  in  tliin  unequi angular  six-sided  pri: 
greyish-wliite  color;  lustre  pearly,  inclining  to  ads 
translucent;  sectile;  and,  when  in  thin  laniins,  flexible  like 
talc.  Contains  oxide  of  antimooy,  a  copious  precipitate  of 
which  is  ilirowD  down  from  its  solution  in  muriatic  acid  by 
water.  Specimens  of  ihis  mineral  are  preserved  in  the  collec- 
tions of  Dresden  and  Halle,  but  their  locality  is  unknown. 


NATIVE  LEAD. 
Lead  is  described  as  occurring  in  (lie  metallic  state,  in 
small  masses,  in  the  lavas  of  the  isUnd  of  Madeira,  and  other 
volcanic  districts,  forming  the  ttalive  lead  of  some  minernlo- 
gists.  It  has  lately  been  found  in  the  neighborhood  of  Alston, 
in  Cumberland,  occurring  in  small  globular  masses  imbedded 
in  galena,  and  a  slaggy  substance,  accompanied  by  red  oxide 
of  lead,  blende  and  quartz.  The  rein  in  which  it  is  found, 
traverses  limestone,  tt  is  said  that  the  lead  mines  of  Michi- 
gan, near  Anglaise  river,  have  furnished  specimens  of  the 
native  metal. 

SULPHURET  OF   LEAD. 

d»l  Lomd  oLaci',  M.'    Ble^hewcitniiumanm!   Kumbutu  G.lona,  Lin*.  *  PlusdiiMi 
ubIcumD. 

Its  composition  is  shown  by  the  following  analyses: 


I 


Lfiui- st-a B4-W 

Bolnhur 13-91 1*90 

BT-M  Sobartna.  lMM»B«k.» 

It  consists  of  one  At.  lead,  one  At.  sulphur  =  8655  lead, 
]3'45  sulphur.     In  Ueudant's  analysis  the  silver  is  included 


aj,  s.  r. 
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er  is  very  frequently  found  mixed  wiih  galena,  and  in 
lely  variable  proportions;  its  presence,  however,  which 
nly   be  ascertained    by  cupellation,  does  not  influence 
the  physical  or  external  characters  of  the  species  in  any 
Eiiternally  of  a  lead-grey  color,  occasionally  blackish- 
sumetimcs    irisated   superficially.      Primary   form   the 
It  occurs  crystallized  in  the  cube  and  regular  octa- 
1,  and  in  some  of  their  varieties;  structure   lamellar; 
ge  parallel  with  the  planes  of  the  cube,  highly  perfect 
sily  obtained;  the  fractured  surfaces  possess  a  brilliant 

;urved  lamellar  structure;  frequently  granular,  consist- 
email  crystalline  plates  irregularly  disposed  in  regard  to 
lother;  and  sometimes  almost  compact,  yielding  aflat 
^idal  fracture,  and  presenting  little  lustre.     A  beautiful 
:enl  tarnish  is  frequently  observable,  which  is  contined 
er  (as  in  some  other  minerals)  to  the  secondary  forms; 
:es  of  the  octahedron  appearing  iridescent,  while  those 
cube  are  not. 

'.  it  lirst  decrepitates,  but  when  healed  with  precaution 
lis,  and  yields,  after  the  sulphur  has  been  driven  off,  a 
e  of  metallic  lead.     It  is  partly  soluhlc  in  nitric  acid, 
laves  a  whilt;  residue. 

1.                           9                                 3.                            4.                             5. 

MSTALLIFESODS    MIHEBALS. 

Galena  U  a  mineral  of  very  frequent  occurrence,  forming 
veina  and  beds  both  in  primary  and  secondary  rocks.  Veins 
in  gneiss  are  its  repositories  at  Fieyberg  in  Saxony ;  veins  in 
primitive  limestone  at  Sala  in  Sweden ;  and  veins  in  clay-elate 
at  Clausihd  and  Neuduifin  the  Hariz,  Przibram  in  Bohemia, 
and  elsewhere.  The  grauwacke  at  Leadhills,  anri  the  killas  of 
CorDwall,  are  equally  interspersed  with  veins  of  galena;  and 
the  rich  repositories  of  Derbyshire,  Cumberland,  and  the 
northern  districts  of  England,  as  well  as  those  of  Bleiberg,  and 
the  neighboring  localities  in  Cariiilhia,  are  contained  in  tran- 
sition or  mountain  limestone.  The  general  forms  of  its  crys- 
tals are  the  cube  and  octahedron,  with  various  intervening 
modilicalions.  Individuals  of  very  large  dimensions  have  been 
obtained  at  Duflon  and  Alston  Moor  in  Cumberland ;  at 
Pfalfenberg  near  Neudorf,  and  at  Andreasberg,  in  the  HarIz  ; 
in  Tran.iylvania  and  Saxony,  and  from  Nfrtschinsky,  Siberia. 
Leadhills  is  its  principal  Scottish  locality,  though  it  has  beea 
noticed  also  in  large  octahedral  crystals  near  Inverkeithing  in 
Fifeshire,  at  East  Calder,  the  Isle  of  Isla,  and  elsewhere.  It 
is  associated  in  the  English  localities  with  calcareous  and  fluor 
spars,  with  blende,  calamine,  barytes,  witherite,  and  pearl  spar; 
in  Greenland  with  cryolite  and  sparry  iron.  —  Allan's  Manual. 

In  the  province  of  Coquimbo  in  Chili,  sulphuret  of  lead 
occurs  associated  with  the  carbonate  and  red  onide.  At 
Guancavellica,  in  Peru,  large  veins  of  it  are  extensively 
wrought.  It  is  found  also  near  Cocina  in  the  district  of  Tara- 
pacha,  and  at  Conchi  in  Bolivia.  — BMe. 

The  compact  variety  chiefly  occurs  at  Freyberg  in  Saxony, 
in  the  Hartz,  Cariuthia,  and  at  Leadhills.  The  galena  found 
near  Bear  Alston,  Cornwall,  contains  from  eighty  to  one  hun- 
dred and  forty  ounces  of  silver  per  ton  of  lead. 

Probably  the  most  extensive  lead  mines  in  the  known  world 
are  those  found  in  the  western  section  of  the  United  States, 
particularly  in  Washington,  Jefferson,  and  Madison  counties, 
Missouri;  and  at  Galena,  in  the  north-west  part  of  Illinois;  in 
Iowa,  and  the  territory  of  Wisconsin.  According  to  School- 
crail,  who  first  carefully  examined  these  deposits,  galena  is 
found  in  various  places,  from  the  Arkansas  river  to  the  North- 
western territory,  in  which  are  found  the  important  mines  of 
Prairie  du  Chien,  once  worked  by  the  Sacs  and  Fox  Indians. 
The  ore  is  in  irregular  musses,  principally  in  limestone,  or  im- 
bedded in  clay,  in  which  are  found  numerous  detached  masses 
of  quartz,  sulphate  of  barytes,  besides  carbonate,  and  sulphuret 
of  zinc.  It  is  so  abundant  that  the  miners  never  extend  the 
shaAs  to  a  great  depth,  but  usually  penetrate   about  twenty 
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feet  through  a  tenacious  mass  of  red  clay,  inl< 
eisting  of  crystalline  particles  of  carbonate  of  lime.  This 
atratuni  Ja  nearlv  horizontal,  and  varies  in  thickness  from  sii 
to  twenly  feet.  It  is  succeeded  by  red  clay,  &.c.  eimilar  to 
the  superficial  Btraliim."  "The  limestone  presents  rertie^ 
fissures,  which  are  filled  with  clay  and  masses  of  lead  ore, 
and  they  open  into  what  appear  to  have  been  large  caves,  which 
■re  encrusted  by  galena  upon  the  sides,  roof  and  floor.  TLese 
caves  are  of  large  size,  large  enough  to  admit  wheelbarrows  oc 
carta,  and  the  incrustation  of  a  foot  or  more  of  galena  around 
their  walla,  affords  no  small  profit  lo  the  proprietors  and  miners."* 
The  La  Motte  mines  are  the  oldest  and  richest  in  Missouri; 
were  discovered  in  1T20,  and  were  worked,  under  the  Spanish 
government,  long  before  the  country  came  into  the  possession 
of  the  United  States.  The  ore  yields,  in  the  large  way,  nearly 
seventy  per  cent.,  a  considerable  portion  being  lost  in  the  pr(^ 
cess.  Id  18^2,  the  annual  product  had  been  upwards  of  three 
million  pounds  of  lead.  From  that  time  to  1^33,  the  aggre- 
gate amount  was  sixty-three  million  eight  hundred  and  forty-die 
thousand  seven  hundred  and  forty  pounds.  In  1843,  there  were 
■hipped  from  Galena  and  Dubuque,  and  the  other  points  00 
the  upper  Mississippi,  five  hundred  and  sixty-three  thousand 
seven  hundred  and  ihirty-one  pigs  of  lead,  weighing  thirty-nine 
million  four  hundred  and  sixty-one  thousand  one  hundred  aod 
sevenly-one  pounds,  and  valued  at  $931,^02. 

The  galena  al  the  Mineral  Point  lead  mines,  Wisconsin, 
sometimes  assumes  the  form  of  the  fossils  contained  in  the 
limestone.  One  specimen  is  a  limealone  cast  of  the  Plmro- 
loma  angvlata  (Sowerby),  of  which  the  upper  part  of  the  spin* 
is  pure  galena.  There  can  be  perceived,  between  the  cast  and 
its  matrix,  a  thin  plate  of  galena  answering  to  the  space  filled 
by  the  original  shell,  which  has  thus  evidently  been  replaced 
by  the  sulphuret  of  lead.  Another  is  a  pure  galena  cast  of  a 
large  Turritella;  and  there  is,  besides,  a  specimen  consisting 
of  cubic  crystals,  through  which  a  thin  valve  of  Sirophomena 
isinserted  edgeways,  shewing  that  the  lead  had  formed  and  crys- 
tallized around  it;    it  is  silicified,  and  very  thin  and  delicate.} 

There  are  numerous  other  localities  of  sulphuret  of  lead  in 
the  tJniied  Stales,  but  ihey  are  of  little  comparative  importance 
in  a  commercial  point  of  view.  At  Rossie,  St.  Lawrence 
county,  N.  Y.,  large  sums  have  been  expended  in  working  the 
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Parish  and  other  mines ;  and  in  1838  upwards  of  three  million 
pounds  of  lead  were  obtnined  from  them,  bul  at  present  these 
mines  are  abandoned.  They  have  afforded  uncommonly  large 
and  beautifai  crystals,  richly  grouped  wilh  calcareous  spar,  and 
iron  and  copper  pyrites,  celesline,  etc.  At  Marlinsburg, 
Lewis  county,  N.  ¥.,  crystals  are  fuund  similar  to  lig.  3  and  3, 
and  sometimes  with  only  one  of  the  solid  angles  of  ihe  octahe- 
dron replaced.  At  Lowvitle,  ihey  are  associated  with  green 
fluor,  and  six-sided  prisms  of  calc-spar.  Fine  specimens  were 
formerly  found  at  Perklomen,  Perm.,  associated  wilh  several 
salts  of  lead.  It  occurs  also  at  Southampton,  Mass.,  at  Eaton 
and  Shelburne,  N.  il.,  and  Lubec,  Me.,  wiihsulphuret  of  zinc 
and  iron  pyrites.  Several  mines  of  lead  have  been  opened  in 
Connecticut.  That  at  Brookfield,  according  to  Shepard,  is 
contained  in  white  limestone,  and  is  associated  with  blende 
and  calamine.  That  at  Monroe,  yields  an  ore  very  rich  in 
silver,  containing,  by  Prof.  Silliman's  trials,  from  2  to  3'5  per 
cent,  compared  with  the  metallic  lead.  The  only  mine  at 
present  wrought,  besides  those  in  tiie  western  States,  is  that  of 
Davidson  county,  N.  C,  where  the  ore  promises  to  be  abun- 
dant and  richly  remunerate  the  proprietors.  It  is  here  associated 
with  carbonate  and  phosphate  of  lead,  and  native  silver. 

Sfecdlar  GAi.EnA.— Plonib  nulfurd  speculnire,  H.  consiBls  of  in 
eilremely  thJn  coaling  of  lead  an  quartz,  or  Bome  other  iubstuiice,  and 
exhibits  BQ  sppesronco  of  poH»h.  anil  a  lustre,  from  which  Ihe  name  of 
Stiekentult,  or  laokine-RlaM  Ictd  ore,  has  been  derived.  It  ia  found  prin- 
cipally in  the  mines  of  Darhyaliire, 

Bluk  Lead.  — Blau  Dieiurz,  W.  Plomb  sulfur^  prism itl que  epigone, 
H.  Plamb  bleu,  Br.  Ploiob  noir,  Bt  Thia  is  evidently  pseudaniorphoui 
of  pboaphate  of  leid.  It  occurs  maa&ive,  likewiae  in  aii'iided  pritina  of  a 
color  bctivecn  lead-grey  and  lodlgo-blue,  which  MMnelimca  ere  narrower 
near  the  lerniiuulioai  thnn  acrou  the  middle,  and  nhich  are  auperfidalty 
dull  and  rough  ;  Ihe  fracture  la  even,  or  liat  conchoidal,  wilh  a  gtiminering 
melallic  lustre  ;  it  is  soil,  aoincwhat  lectile,  and  esaily  irangible.  Specific 
gravity  6'4.  II  haa  been  found  at  Zachoppau  in  Saxony ;  at  Huelgoet 
near  Poulliouea  in  France,  accompaDying  carbonalea  of  lead  and  copper: 
and  in  the  mine  of  Huel  Hope  In  Cornvcall.  The  prisma  internally  con- 
■ist  of  tibroua  galena,  occasionally  mixed  wilh  a  translucent  subalaDce,  of 
a  rich  brown  color  by  Iransmilled  light,  and  crcally  rewmhling  aome 
varietiea  ot  phosphale  of  lead  ;  or  they  rontist  almost  wholly  of  lhi«  sub- 
Mance,  llie  aurf.iee  only  appearing  lo  have  passed  into  the  sulphurel; 
other  tpeclmeaa  consiM  of  remarkably  eompaet  galena,  and  they  all  bear 
the  externflt  appearance  of  Ihe  ordinary  sulphurct  of  lead. 

Galena  is  distinguished  from  plumbago  by  its  weight,  and  by  lis  not 
aUbrding  distloci  traces  on  paper ;  from  sulphuret  of  molybdena  also  by  its 
Mruclure,  which  is  never  foliated  ;  and  I'roin  the  brilliant  metallic  variedea 
of  blende,  hy  Ihe  aurfaees  of  its  cryalaii  resuming  Ibcir  lustre  instantly 
when  breathed  upon,  while  those  ol  blende  remain  dull  for  some  time. 

The  Sni-PnuRET  or  Lead  and  AHrtMONy,  and  Ihe  Sulphuret 
OF  Lead,  Amtuojir,  and  Sii.veb,  may  bo  classed  with  ihia  apecies, 
45* 
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the  differcDce  in  tlieir  chemical  composilion  being  insnfficieDt  (o  diitiojiuih 
them  otherwiw  Ihan  as  varielie*. 

SVLPKURCTTED  Sui.rH*TE  OF  LcA». —  I«  cvrlhj,  of  tiriMii  Calm 
fram  pure  nhilc  la  r  Aecp  leid-grry,  gnd  so  bighly  iDHuumibte  u  le  Okt 
fire  Ml)  burn  on  beinz  heltl  in  (be  fluine  of  ■  candle.  II  dccuii  a  llw 
Dufton  leail  mine*,  in  the  niUlst  oflhe  regular  veioa.  It  b  merely  mul- 
ture (ri  aulphur  with  sulphate  ol  lead.  Coataina,  by  aiulya*  tt  Pni 
JohiutoD,*  nilphor  B-Tl,  sulphate  of  lead  90-3S. 

The  SurEBiCLPUtiRiT  of  Lead,  of  Dr.  Tfaomcon,  frrnn  tbe  Kgnh 
ef  EngluHt,  cDDtaimof  coDimon  galena  9S  21,  of  sulphur  I-T9,  or  tt'n 
At.  lead,  eight  At.  iiilphur.  B  B,  on  charcuul,  it  burns  wilfa  a  bineaiDC, 
Ibeo  decrepTlDlei.  mclla,  and  leave*  a  globule  or  metallic  lead.  Healelia 
a  glass  lube  the  sulphur  Bublimea,  and  the  comiuou  galena  remaim. 

AKaENTiriRDDs  G  A  LEX  A  u  ikot  Supposed  to  be  an  aronjic.ctxnbinaliau 
ai  the  specimens,  on  analysii,  pvt  very  dilTcreut  proportioos  of  tslver. 

Tbe  lead  mines  of  Great  Britain  produce  aauuatly  tram  fodj-brtW 
rorty-eighl  thousand  ions  of  smelted  lead,  which  is  priuctpally  obtatiKd 
Trom  the  lulphurel. 

COBALTIC    GALENA. 
CDl>aiIicG>ledt,oirDlHllicL<.i.IGIui»,i.an.1U.    CuUllblelen,  Sauun.    Flaa- 

biU'^CDlwIiiciii,  D, 

Sji.  Gr.  8*44.     Soft  and  sectile. 

Contains  lead  0289,  arsenic  2247,  siilpbur  047,  iron  211. 
cobalt  0-94,  arsenical  pyrites  144  (the  loss  of  9-76  being  <I- 
tributed  to  intermixed  calcareous  spar)  —  Du  Menil.  Formu- 
la, supposing  the  lead  and  arsenic  only  as  essential,  PI.As.  ll 
occurs  in  mlnule  raoss-likc  groups  of  crystals,  or  clcavable 
masses.  Color  lead-grey,  inclining  lo  blue;  opake  ;  lustre 
metallic  and  shining.  Soils  a  little.  Splits  into  fragmeuts  B  B, 
and  coinrounicates  a  small-blue  color  to  glass  of  borax. 

It  occurs  in  a  vein  of  clay-slate  with  brown  spar,  irarersiiig 
grauwacke,  at  Clausllial  in  the  Ilartz. 

B0URNONITE.t 

Ttipls  BulphurDi.   EmlslliDiii^, Bnnu.  fi:liwiifiS|»iiiEl>iErT,W.    SpjuahiKtlaltT),       ' 
nipriiniiillc  Cot>P<r°ul'in<:e,  U.    'Aiirnnflblii  AiiUMii>i7.Gkiiu,  o7  Bu^^tsHiiw,  J.       , 

Combination  of  sulphuret  of  lead,  sulphuret  of  copper,  and 
sulphuret  of  antimony. 
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The  menii  or  the  above  analyses  gives  tlie  following  numbers : 


These  numbers  obviously  correspond  with  three  Al.  sulphur, 
one  At.  antimony,  one  At.  lead,  one  At.  copper  :  or,  the  mine- 
ral 19  composed  of  one  At.  StSl,  one  Al.  PISl,  one  Al.  CpSI. 
Formula:  StSI+PtSl+CpSl. 

Sp.  Gr.  579  —  583.     H.  —  25  —  30. 

Color  approaching  to  steel-grey,  with  a  shining  lustre  ;  but 
occasionally  the  crystals  appear  of  a  dull  lend-grey,  with  n 
tinge  of  black.  Primary  form  a  Right  rectangular  prism.  It 
occurs  crystallized  in  this  form,  variously  modilied  ;  structure 
lamellar,  affording  cleavage  planes  parallel  to  the  lateral  faces 
of  the  primary  and  both  its  diagonals;  fracture  uneven  or  flat 
conchoidal,  with  a  brilliant  metallic  lustre  ;  it  is  very  brittle, 
and  yields  to  the  pressure  of  the  nail.  B  B,  it  decrepitates, 
then  melts,  emitting  a  while  sulphurous  vapor,  afler  which 
there  remains  a  crust  oFsulphurct  of  lead,  enclosing  a  globule 
of  copper.     Readily  soluble  in  heated  nitric  acid.* 


Fig.  1,  a  reetangntar  pri^m.  of  nhieh  llie  lateral  cdgei  are  rpplacpd, 
converline;  the  crystal  into  in  eighl-sidcJ  prism.  [n  fiR.  2,  two  oppoiilo 
edgea  o(  each  lerminit  plane  are  replaced  by  plinoi  inclinine  on  tlte  ler- 
miaal  planes,  90  as  to  reduce  them  f;ie>lly.  Fig.  3,  a  macle,  in  which 
(wo  crystals  aimilsr  lo  Eg,  2,  but  elongated,  crosi  each  olber. 
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The  moat  niagniiicent  crystals  of  BouruoDite  are  foand  ia 
the  mines  of  Neudorf  in  ilie  Ilaru,  where  tliey  occasioaallj 
exceed  an  inch  in  diameter.  It  occurs  accompanying  quartz, 
fahlerz,  and  phosphorescent  blende,  at  Kapnik  in  TraasjlTania, 
in  compressed  crystals,  which,  from  iheir  peculiar  macled 
arrangement,  produce  the  variety  termed  in  Germaa  radekrs 
or  wheel^orc  (usually  called  cog  wheel-ore);  also  with  pear! 
spar  and  quartz,  at  a  mine  near  Servos  in  Piedmont;  il 
BraunsdorfandGeradorfin  Saxony;  atClausthal  and  Audreu- 
berg  in  the  Plarlz  ;  in  some  of  the  gold  mines  of  Hungary  and 
Transylvania;  in  Peru;  in  Mexico,  and  in  Cornwall. 

Pkiiuatoidai.  Coppkr  GI.A.HCE.  —  Pri^matolJal  Copper  Glance,  H. 
Priiinalic  Antimony-Glance,  J.  Culvre  Suirur6  Prinnialolde.  JWdter. 
ConlBins  Icid  £9-90,  sulphur  8'60,  Bnllmony  16.65,  araeok  604,  copper 
17-35,  iron  1-40 —  Sehrolter.  Specific  gravily  6-7  —  6-9.  H>rdiic»  = 
2-0  —  3  0.  Primary  form  a  Righl  rhombic  prism,  cleavable  parallel  to  Ih< 
axis  in  the  direction  of  the  xinall  diagonal  of  the  base.  It  is  g«iicni1ly 
eomewhat  decompoaed,  externally  coated  with  oxide  of  Iron,  and  wben 
fresh  fractureil,  preaenld  a  blackish  Icad-fp-ey  color.  B  B,  it  gives  very 
Dearly  the  ume  reaulls  na  Bournonite.  Il  occuii  with  carlmiiale  of  inn 
■I  8L  Gertraud,  near  Wolbberg  in  Carioihia. 

NATIVE    MINIUM. 

Nilivc  Uiniam,  Smitlum.     Plombe  Oif<l«  Roo^,  B. 

Color  aurora-red,  mixed  with  yellow,  similar  to  that  of  fac- 
titious minium.  It  occurs  amorphous  and  pulverulent,  but 
when  closely  examined  exhibits  a  crystalline  structure.  B  B, 
on  charcoal,  it  is  first  converted  into  litharge,  and  then  into 
metallic  lead.     It  is  supposed  to  be  an  oxide  of  lead,  and  to 


A 
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arise  from  the  decomposition  of  gislena,  in  veins  of  which  it 
Gomnionly  occurs.  According  lo  Mr.  Smithson  it  posseasee 
the  properties  ofsesquioxide  of  lead. 

It  is  found  in  Grassington  Moor  in  Craven,  and  st  Grasshill 
Chapel,  in  Weirdale,  Yorkshire.  On  the  conlineut,  near 
Badenweiller;  and  in  Siberia. 

At  tbe  lead  mines  in  Weylhe  county,  Virginia,  according  to 
Prof  W.  B.  Rogers,  red  oxide  of  lead,  mixed  with  a  small 
proportion  of  yellow  o\ide,  has  until  lately  been  mistaken  for 
fernigiiious  clay  and  disregarded,  but  it  is  now  highly  valued 
for  its  productiveness  in  metal. 

.SELENIUBET   OF    LEAD. 

Belcnblol.    PJoDib  geleniurt,  i,n>>.    aiuiihillo,  fnu'inU.    StleDiet  of  leiiJ,  ■nemin, 
pWbiloiSaJTaKiu,  D. 


99'» Tnnier.*  MU  D.  Roh. 

It  is  obviously  a  simple  seleniuret  oflead.  Formula:  PISel. 
Sp,  Gr.  82— 8  8,  Haidinger;  67— 68,  Sillimon. 

Crystalline  form  unknown.  Color  lead-grey  inclining  to 
bluish;  lustre  metallic  ;  cleavage  indialincl ;  fracture  granular 
and  shining.  Bears  considerable  resemblance  to  tine  granular 
galena.  B  B,  on  charcoal,  it  is  quickly  decomposed,  and 
affords,  besides  the  usual  phenomena  arising  from  the  presence 
of  lead,  the  odor  of  decayed  horse-radish,  a  brownish  ntalter 
being  at  the  same  time  deposited  on  the  charcoal;  heated  over 
the  spirit-lamp  in  a  glass  tube  cloyed  at  one  extremity,  the 
selenium  almost  instantly  sublimes,  and  forms  a  red  ring  within 
the  tube,  at  the  open  extremity  of  which  its  peculiar  odor  is 
very  perceptible.  It  is  a  rare  substance,  occurring  only  in  the 
massive  slate  in  veins  of  hematite,  near  CInusthal,  and  Tilke- 
rode  in  the  Hartz,  sometimes  with  particles  of  native  gold. 
It  was  discovered  by  M.  Zinkcn  in  1633. 

At  the  ialter  locality  the  roHovrlng  conipaiincla  bare  likewiaa  been  met 

1.  Selgridbet  of  Lkad  and  Coffer.  —  Lead  47 '43,  cupper  15'45, 
•elemuni  34-26,  lilver  1-29.  — Rott.  Specific  gravity  To.  Occurs  ia 
■mwplKuls  maHc*  of  a  leml-grey  color.  I>  ductile  and  MCtile.  Fu8C« 
readily  B  B,  yielding  oxide  of  lead,  bdJ  rcddi«h  molnlUc  graina.    Acted 
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2.  ScLimUBET  or  Lead  xko  Cobalt. —  Lead  63-M.  cobili  IH 
•eleniuiD  3I'4S,  iron  0-46.  —  H.  Rore.  Sprirific  gravity  7*697.  HuBzt 
Ihe  Mpect  o(»*lenlurel  of  leiul.  tli\-e»  offin  Ihe  clowd  lube  ■  nitihouM 
of  seleoium,  *nd  eihibiu  wilh  llie  fluxes  ibc  re-aclioo  of  coImIi.  bj  aim- 
ioe  Ihem  bluo. 

3.  SELiKiURrr  nr  Lead  Ann   Merccbf Lrul  5S'S(,  a«aq 

IfrW.  Micnium  2A  91.  — H.Itme.     Specific  gravity  78— 7S7    Eibi» 
iverjf  di«iiicl  cubical  clcavicr.    In  the  inalTUB  jjelds  ■  crjrtalline "tfr 

The  Hill  varivly.  uccordlng  lo  Dr.  Thomson.  conriMi  of  oot  At.  BtloMl 
of  leul,  eislilAl.selunUt  of  topper;  the  svcoiid  of  five  Al.  •fUnirloflwi 
one  At.  nknivl  of  coball ;  Ihe  Ihinl  of  three  At.  •elemcl  of  lead,  m  iU 
Maquiaeleldel  of  mercury.    Sec  table  of  Ibrmuljis. 

PLOM8GOMME. 

of  Lud,  SmiUtMoit.     Pkmb   Bjitnr-MaHneu.  I 

Combinalion  of  ihe  oxide  of  lead,  alumins,  and  witer. 

IlqtIVMI.                             A<a». 
ProUiidaofltiil. 4U-14 s^ | 

AiuB}u 31-oa is-«4 »n 

ie«- lC71....*4i 


Supposing  the  alamiDB  to  acl  the  part  of  aa  acid,  it  is  u 
nf  lead,  as  thus  atoiDi[:ally  expressed  by  Dr.Thoo- 
son:  PIAl^+CAq. 

Sp.  Gr.  6-425.     H.  — 40  — 5-0. 

This  mineral  ia  of  a  yellow  color,  someiimes  tinned  wili 
brown,  ll  occurs  in  Hinall  reniform  masses,  composed  ofminf 
concentric  spherical  layers,  which  are  externajfy  spleodenl, 
oflen  resembling  mammillated  chalcedony,  Eometimes  pase» 
ing  a  degree  of  pearly  lustre  on  their  inner  surfaces,  and  occ*- 
sionally  irisated.  The  concentric  layers,  when  broken  acrosi, 
are  without  splendor,  and  rarely  present  slight  appearances  of 
a  radiated  texture,  bul  are  without  any  regular  crystalline 
structure.  Fracture  r.onchoidal ;  translucent.  When  suddenlj 
healed  il  decrepitates  violently  ;  hul  when  approached  wiii 
caution  it  becomes  white  and  opake,  although  it  does  not  fufc. 
With  borax  it  forms  a.  colorless  transparent  glass,  but  without 
reducing  the  lead,  which,  however,  is  elTecled  on  the  addilioa 
of  soda.     It  acquires  negative  electricity  by  friction. 

It  was  supposed  to  occur  only  at  Iluelgoel  near  PoulUotiea 
iti  Brittany,  associated  in  clay-slate  with  galena,  blende,  and  iron 
pyrites.  But  more  recently  it  has  been  brought  from  Nussiene 
in  the  neighborhood  of  Beaujeii,  in  France.  There  are  ceiUin 
varieties  of  mammillated  blende  to  which  it  bears  much  lesem* 
hi  a  nee. 


^i^ 
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BITELLURET    OF    LEAD. 


This  is  the  mineral  rrom  Altai,  first  ilescribed  and  analyzed 
by  Prof.  Q.  Rose,  and  hitherto  classed  wilh  black  tellurium. 
Il9  coostituents  were  found  by  bim  to  be  as  Toilows : 


38-37 


If  we  include  the  silrer  wilh  the  lead,  the  atoms  of  tellurium 

are  almost  exactly  twice  those  of  the  lead.     Formula  :  PITF. 

Sp.  Gr.  8-159.      H.  not  stated. 

Color  tin  white,  very  similar  in  appearance  to  that  of  n 
antimony,  sectile,  easily  reducible  lo  a  fine  powder.  B  B,  on 
charcoal,  gives  a  blue  tinge  In  the  flame.  In  the  reducing 
flame  melts  into  a  bead,  which  becomes  smaller  and  smaller, 
and  at  last  lea?es  nothing  but  a  minute  globule  of  silver. 
Round  the  assay  is  formed  a  metallic  shining  ring  of  telluret 
of  lead;  at  a  little  further  distance  a  brownish  yelloi 
which  tinges  the  Same  blue,   and  ia  totally  dissipated  by  heat. 

CARBONATE   OF    LEAD. 

DipihuiiaUe  tyiid  Bii^M,  tl.     Wai»  Blclcn,  W.     PIwdIh  Cirboniif,  B.    CeroH, 

Combination  of  carbonic  acid,  and  protoxide  of  lead. 

Liulhilli.  Zcllarhld.  NerlKbixik.  Auwit. 

CtiboDk  uid ISO I&1I Ilk-S tfl-4ia MM 

PnUiikIa  of  iHd.  .S}4 81-a Sl-S S3-U4 S-MIS 

Otuiatiioa.. '.'.'.'.  im'.'.'.'.'.'.'.'.'.'.'.'.'.'.  O-3'.'.y.'.'.V.'.'.'.'.'.'.  <m '.'.  IKKW 

The  last  analysis  gives  esaclly,  and  the  others  very  nearly, 
one  atom  of  each  constituent,  and  the  mineral  is  thsrefore  a 
simple  carbonate  of  lead.     Formula:  PIC. 

Sp.  Gr.  ea  — 6fi.     H— 30  — 35. 

Primary  form  a  Right  rhombic  prism.  Either  colorless  or 
white,  passing  into  grey  and  greyish-black  ;  tinged  also  green 
and  blue  by  admixture  with  ores  of  copper.  It  occurs  in  tabu- 
lar crystals,  in  six-sided  prisms  variously  terminated,  and  in 
other  macled  crystals  of  different  forms.  It  cleaves  parallel  lo 
the  planes  P,  M,  and  M'  of  the  following  figures,  but  not  dis- 
lincllv,  being  frequently  interrupted  by  conchoidal  fracture; 

'  FofH^ndorf  *4  AaniilDii,  itiii.  sa. 
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the  lustre  of  the  plnnes  produced  by  cleavage  is  somewhat  adi- 
mantine ;  the  fracture  small  conchoidal,  with  a  resinous  lustre ; 
transparent  or  iransluceiit ;  when  transparent  it  is  doubl; 
refractive  in  a  high  degree  ;  very  brittle.  It  also  occurs  mas- 
sive, lis  powder  thrown  upon  live  coal  emits  phosphore^ccDt 
light.  B  B,  it  decrepitates,  becomes  yellow,  then  red,  and  is 
immediately  reduced  to  the  meUllic  state,  the  charconl  beinv 
covered  with  the  yellow  fumes  of  lead  ;  vr ith  the  fluses  it  forms 
a  diaphanous  glass.  It  elTervesces  in  dilute  muriatic  acid, 
especially  if  warm. 


160  31 

.115    30    c)  on  <I 140  20 

.  US    32    bl 134  00 

.  144    15    63 151  00 

.146    13    hand 109  16 

.  124    42    r2 125  4S 

4S  16 


.  121    26    i 

.  150    00    M  on  M"  (maeleB)   . 


.  ISl    21 
.  IIS   30 

There  are  few  substances  whose  cryslailizatioDS  are  more 
complex  than  the  carbonaie  of  lend.  The  circumstance,  too, 
of  its  crystals  being  usually  macled,  in  general  small,  and  the 
number  of  their  facets  very  numerous,  accounts  for  its  having 
long  puzzled  mineralogisls. 

Leadhills  and  Wanlockhead  are  well  known  as  the  Scotch 
localities  of  this  mineral ;  it  there  occurs  with  other  ores  of 
lead,  parlicularlj  the  phosphate,  sulphale,  sulphato-tri-carbo- 
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nate,  and  cupreous-aulphate,  accompanying  galena  in  Iransilinn- 
slate.  Very  beautiful  crystals  are  iound  in  the  mining  districts 
of  Saxony,  particularly  at  Jolianngeorgenstadt ;  al  Ncrlschinsk 
and  Beresof  in  Siberia,  near  Bonn  on  the  Rhine,  al  Clausthal 
in  the  Hartz,  at  Tarnowitz  iu  Silesia,  at  Bieiber^  in  Cnrinlhia, 
and  at  Mies  and  Przibrani  in  Bobemia.  In  England  it  has 
also  been  met  witb  at  Alslon  Mnor,  at  Keswick,  and  in  Corn- 
wall, where,  particularly  at  the  mine  of  St.  Minvers,  il  iiccurs 
in  snow-white  and  easily  frangible  acicular  crystals,  so  delicate 
as  almost  to  preclude  the  possibility  of  transport.  —  Allan's 
Manual. 

Within  the  last  five  years  a  remarkable  locality  of  this 
mineral  has  been  discovered  in  Davidson  county,  N.  C,  speci- 
mens of  which,  from  their  pure,  white  silky  lustre,  and  iheir 
beautifully  delicate  crystal! izationa,  are  rarely  surpassed  by 
the  finest  from  Saxony,  loleresling  specimens  of  this  mineral 
were  formerly  found  at  the  Perkiomen  lead  mine,  Penn.,  and 
a  choice  selection  ofthem,  comprising  various  crystalline  modi- 
fications, may  be  seen  in  the  rich  collection  of  minerals  belong- 
ing (o  J.  P.  Wetherell,  Esq.,  of  Philadelphia,  The  mine  is 
now  abandoned.  The  lead  mines  in  VVeythe  county,  Virginia, 
yield,  in  some  instances,  quite  a  large  proportion  of  carbonate, 
of  which  beautifully  pure  crystalline  specimens  are  quite  com- 
mon. It  was  found  by  Mr.  Hodge,  at  the  Mine  La  Molte,  Mis- 
souri, in  beautiful  while  crystals,  with  carbonate  of  copper.  It 
occurs  sparingly  with  the  galena  at  Lubec,  Maine. 

Eabtht  CAaaoKATE  or  Liad.  —  Bleienle,  W.  Plomb  carbonal* 
lerreux,  H.  Indurated  and  TriBble  cirlhy  lead^ire,  J.  Color  grey,  occa- 
rionally  liaKCd  green,  yellow,  or  rerl,  ilaa  rcdilish-brown  ;  raituvo,  iia- 


■art.  at 


.yy.     110. 


cialBd  with  the  preceding. 


IIXM)  Hroaka.*       lUMH  Tbumion. 

These  numbers  give  exactly  one  atom  carbonate  of  lead,  one 
atom  sulphate  of  lead.     Formula  ;  PlC+PISl. 

>S<o  Edin.  Phil.  Jour,,  iii.  u;,  in  vihic^  Ur.  Bnoki  hu  daiciiliei 
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Sp.  Gr.  6-8  — 70.  H.  =  2-5. 
Color  greenish- while,  pale-yeilow.  or  grey.  Primary  form 
■  Ri^ht  rhombic  prism  of  59"  lo'  and  12lt^  45'.  The  crysuls 
are  seldom  distinct,  always  miniile  end  aggregated  lengthwise, 
presenting  a  character  approaching  lo  fibrous  :  and  owing  lo 
their  minuleneas,  the  relations  of  the  planes  of  ihe  following 
figure,  to  those  of  the  primary  crystal,  have  not  been  ascer- 
tained. Cleavage  perfect  and  easily  obtained,  parallel  to  I 
plane  which  replaces  the  acule  laleml  edges  of  ihe  primary; 
the  lamince  resuliing  from  cleavage  are  flexible,  like  gypsam; 
lustre  adamantine;  streak  white;  translucent. 


It  is  soluble  in  nitric  acid  without  perceptibly  efTervescing, 
leaving  a  residue  of  the  sulphate  of  lead  ;  and  B  B,  on  charcotl 
fuses  into  n  globule  which  is  white  when  cold,  and  is  nearly 
reduced  to  metallic  lead. 

Until  Mr.  Brooke  analyzed  and  published  a  description  of  it 
in  1820,  ihis  mineral  was  supposed  to  be  a  variety  of  carbonxie 
of  lend.  Il  occurs  among  other  species  of  lead  ore  at  Lead- 
hills  in  Scotland.  A  massive  variety  haa  also  been  brought 
from  Siberia. 

SULPHATO-THI-CAHBONATE   OF    LEAD, 
BITSANNITe. 


i  CulnyMla  uf  Le*d.     Cni>l« 


mposed  of 


vm  Irtriat-  Hio«  ThmiMon. 

Its  cnnslitntion  is  three  atoms  carbonsie  of  lead,  one  »totn 
sulphate  of  lead,  and  hence  the  propriety  of  the  name  given  by 
Brooke.     Formula  :  3PIC+PIS1. 

Sp.  Gr.  C2— 0  4.     ir.  =  25. 


J 


Color  white,  passing  into  pule-yelli 
species  occurs,  as  carbonate  of  lime 
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green,  or  grey.  This 
H,  iiniler  two  iliSerent 
crystalline  forms.  According  to  Brooke,  the  primary  form  ia 
an  Acute  rhomhoid  of  72°  W  and  107"  30',  As  determined 
by  the  optical  investigations  of  Sir  David  Brewster,  and  the 
crystallographical  researches  of  Haidinger,  the  primary  form 
is  an  Oblique  rhombic  prism  of  120°  20'  and  5!)°  40'.*  The 
crystals  seldom  exceed  an  inch  in  diameter,  generally  they  are 
much  smaller,  anil  when  macled,  as  is  not  unfrequetilly  the 
case,  ihey  present  forms  which  are  with  difficulty  determinable. 
Cleavage  perfect  and  easily  obtained  parallel  to  a,  of  each  of 
the  following  figures,  or  perpendicular  to  the  axis  of  the  acuie 
rhomboid,  and  Right  rhombic  prism,  according  to  Brooke. 
It  is  translnceni ;  streak  white  ;  lustre  resinous,  inclining  to 
adamantine ;  pearly  on  the  face  a,  which  is  one  of  the  most 
distinguishing  characteristics  of  the  epecies,  B  B,  it  intu- 
niesces  and  becomes  yellow,  but  re-assumes  its  white  color 
on  cooling.  It  eflervesces  briskly  in  nitric  acid,  leaving  > 
while  residue  of  sulphate  of  lead. 


This  Eul)sliince  also  occurs  with  ulher  ores  of  lead  ai  htiA- 
hills,  Scoiland;  and  under  simUar  circumstances  it  has  been 
found  iti  Spain. 

CUPREOUS   SULPHATO-CARBONATE   OF    LEAD. 


-ntnurci  Bl.i  uiHl  KaftH^ti 


Its  consliiuenis,  as  determined  by  Brooke's  analysis,  are  ear- 
faoaate  of  lead  32'S,  carbonate  of  copper  1 1  4,  sulphate  of  lead 
55-8;  corresponding  verjr  nearh  witb  7iPiSI+5PlC-f-4CpC. 
Sp.  Gr.  ti-4.     U.=i2o  — 30. 

Color  bright  verdigris-green,  or  bluish.  Primary  form  a 
Right  rhombic  priain  of  95°  and  65°,  parallel  to  the  planes  of 
which  it  cleaves  indisiinclly.  It  also  cleaves  in  a  direction 
parallel  lo  tlie  shorter  diagonal  of  the  prism,  ■'.  r.  to  plane  k  of 
the  following  figure ;  the  planes  M  and  M'  often  appear  as  ■ 
dihedral  termination  to  prismatic  crystals.  Sometimes  its 
crystals  are  large  and  well  detineit,  at  others  it  appears  in 
small  tufts  radiating  from  their  common  point  of  attachment. 
Translucent;  streak  greenish-white;  lustre  resinous;  rather 
brittle.  It  is  not  ?o  hard  as  carbonate  of  lead,  but  is  harder 
than  the  Hulphalo-Iri-carbonale.  B  B,  on  charcoal  it  ia  re- 
duced. Soluble  with  feeble  elTervesceace  in  nitric  acid,  tear- 
ing a  residue  of  sulphate  of  lead. 


aV 143   43 


The  abore  ligure  ind  measurementi  are  by  Brooke. 
It  is  found,  with  the  two  preceding  varieties  of  lead  ore,  al 
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Lendhilla  ia  Scotland,  and  was  shown  to  be  a  new  mineral  by 
Brooke.  —  Edinb.  Phil.  Journ.,  iii.  19.  ll  is  the  scarcest  of 
all  tlie  lead  ores  that  have  been  found  at  the  Lead  hills.  It 
had  before  been  regarded  as  a  green  carbonate  of  copper. 

OXIDO-CHLORIDE  OF  LEAD. 


Composition  noL exactly  determined,  it  being  difficult  to  aa- 
certain  whether  the  carbonate  of  lead,  which  is  in  small  pro- 
portions  in  this  species,  ia  combined,  or  only  mixed  with  it. 
Berzelius  supposes  it  to  be  a  combination  of  one  atom  of  chlo* 
ride,  with  two  atoms  of  the  oxide  of  lead,  mixed  with  carbonate  of 
lead,  and  gives  this  formula :  PbGI+SPb,  which  requires  61-63 
oxide  of  lead,  3838  chloride  of  lead.  In  the  specimens  ana* 
lyzed  by  Berzelius,  there  were  accidentally  present  about  three 
p«r  cent,  of  carbonic  acid,  and  a  liltje  water  and  silica, t 
Sp.  Gr.  70  —  71.     H.  =25  —  3  0. 

Occurs  in  crystalline  masses,  having  a  tibrous  and  radiated 
columnar  siruciure.  Primary  form  a  Right  rhombic  prism  of 
102°  27'  and  77°  33',  parallel  to  all  the  faces  of  which  it  cleaves 
with  facility.  Color  white,  with  a  yellow  or  reddish  tinge; 
feebly  translucent  or  opake;  and  preEeuling  a  pearly  lustre  on 
the  faces  of  cleavage.  Fracture  conchoidal  or  uneven.  B  B, 
on  charcoal  it  is  reduced,  and  emits  fumes  of  muriatic  acid ; 
and  in  a  mixture  of  salt  of  phosphorus  and  peroxide  of  copper 
the  flame  assumes  an  intense  blue  color.  Is  soluble  with 
slight  effervescence  in  dilute  nitric  acid. 

Churchill  in  the  Meudip  Hills  of  Somersetshire,  is  the  prin- 
cipal locality  of  this  rare  species;  it  is  there  found  disposed 
ou  earthy  black  manganese.  It  also  accompanies  the  murio- 
carbonate  of  lead  at  Cornwall,  in  the  form  of  very  thin  irregu- 
larly curved  transparent  crystals,  without  any  well  de6ned 
lateral  or  terminal  planes,  as  described  by  Brooke.  It  is  said 
to  occur  as  a  product  of  sublimni'ion  upon  ihe  lava  of  Vesu- 
vius; hut  from  that  locality  the  specimens  am  so  indistinct  as 
to  render  its  identity  doubtful. 

The  Dichloride  of  Lead,  of  Dr.  Thomson,  appears  lo  be 
the  same  mineral  which  he  baa  described  as  an  oxido-chloride 
of  lead,  he  having  calculated  ita  composition  Trom  a  ditferent 
view  of  the  analytical  results  of  Berzelius,  as  staled  in  Allan's 
Manual,  from  which  he  had  copied  them.} 


•  F™  ..pBt 
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It  conlaioa,  according  lo  Berzdiu 


It  is  thus  a  simple  chloride  oflead.     Formula  :  PICU. 
Sp.  Gr.  I  897.     Slightly  scratched  by  the  nail. 

In  extremely  minute  acicular  crysiala  of  a  white  ctJoi. 
Lustre  adamantine,  occasionally  silky,  or  pearly.  Fuses  wilb 
facility  before  the  blowpipe,  coloring  the  flame  blue,  ttid 
emitting  a  white  smoke,  which  is  condensed  on  the  charcoal  r 
with  soda  globules  of  reduced  lead  are  formed  ;  in  the  matrass 
it  fuses  and  is  sublimated;  and  in  about  twenly^even  limes 
its  weight  of  cold  water  is  entirely  dissolved. 

This  substance  w^  observed  by  Monticelli  and  Covelli  la 
the  crater  of  Vesuvius,  after  the  eruption  of  1822 ;  it  was  ac- 
companied with  muriate  of  soda,  muriate  and  sulphate  of  cop- 
per, and  other  sails.  It  is  named  in  compliment  to  one  oribe 
medical  men  of  Naples. — Allan's  Manual. 

CHLORO-CARBONATE  OF   LEAD. 

Hornlilei,  W.    Plomli  ran*,  Bi,     riomb  Mnrinli,  Bl     Coincou  tAidOm.J.    Bbi- 


This  mineral  from  the  results  obtained   by  Klaprotb,  ud 
corrected  by  Dr.  Thomson,  is  composed  as  follows : 


It  thus  appears  to  be  constituted  of  one  atom   chloride  of 
lead,  one  atom  carbonate  of  lead.     Formula:  PlC+PIChl. 
Sp.Gr.  60  — 6-1      H.  =  30.~ 

Color  white,  greyish,  or  yellow.  Primary  form  a.  Right 
square  prism  ;  in  which  it  occurs  either  perfect,  or  having  the 
lateral  and  also  the  terminal  edges,  and  its  solid  angles,  re- 
placed. It  affords  bright  cleavages  parallel  to  all  the  primary 
planes,  and  to  both  the  diagonal  planes  of  the  prism ;  flruc- 
tiire  lamellar;  fracture  conchoidal,  with  a  splendent  adaman- 
tine  lustre;    transparent  or  translucent;  sectile,   and    easily 

■  ThiiFicWH  Uawinf  laiiLtfhtDTtinUDf  afUwoiiilooriMrl,  uid  tb*  «H«hi  kM 
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frangible.  B  B,  on  charcoal  it  fuses  inlo  a  transparent  glo- 
bule, which  becomes  pale-yellow  on  cooling.  With  salt  of 
phnsphorus,  mixed  with  deulojiiile  of  copper,  it  colors  the 
flame  green  or  bluish-green. 


The  Hmnller  figure  is  Trom  a  cry^tnl  in  (he  BtHi'iit  Museum,  ■  Cornish 
gpeciuien,  niiil  (ho  olbcr  from  one  La  llie  pouession  of  Brooke,  liy  whom  all 
Ihc  meaaureincnla  of  bolli  have  been  delermloe J.  He  remarks,  Ihal  Ti'otd 
the  fncllnjilian  of  P  on  a.  the  mtia  of  >  terminal  eilge  lo  B  lalernl  edge,  ia 
round  lo  bo  ai  3S  lo  38  very  nenrly.* 

The  finest  crystals  of  this  species  have  been  obtained  in 
Cromford  Level,  near  Matlock  in  Derbyshire,  with  carbonate 
and  sulphurelof  lead  and  fluor.  Of  these  some  splendid  speci- 
mens, exceeding  an  inch  in  length,  are  preserved  in  the  Brit- 
ish Museum,  More  recently  very  fine  crystals  have  been 
brought  from  Cornwall,  where  it  ia  accompanied  by  chloride 
of  lead.     It  is  described  also  as  occurring  at  Badenweiller  in 


of  I 


color 


In  the  United  States  a  few  spei 
galena  and  blende,  were  many  years  since 
lead  mine,  Southampton,  Mass. 


PHOSPHATE   OF   LEAD. 

RbDnibobodnl  [.eirl  BarrU  (In  poHl,  M.  Plin.pliongDrFf.  Blei,  EniJtanIL  Fjmt 
tiliU",  SnidrNl.  Griln  Dleiort.W.  Plumb  Fbmpbalt,  U.  Brawn  I^ul  On.  Cti 
lut  b<iBgi>nui,<Vit.  tpKlmiH,)  D. 

Combination  of  protoxide  of  lead,  phosphoric  acid,  and  n 


Hmrmrl.  Tirhonn  n. 


Formula  by  Beudant  from  the  last  analysis:  SPb^lJ+PbCb'. 
Sp.  Gr.  6B  — 7-0.     H.  =  3S  — 40. 

•AilirJsbf  Bnakr,  Lnnd.aail  Eilinb.PbiJ.  J<Hni.,HW  •»» 
orilM  lul  hQUbd  ontu  imik. 
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It  is  of  various  shades  of  green,  yellowish-green,  yeliov 
Bsh-grey,  and  brown.  Primary  form  the  Regular  aix-sidetl 
prism,  in  which  it  also  occurs  crystallized,  generally,  hov- 
ever,  modified  on  the  edges;  traces  of  cleavage  are  visible 
parallel  lo  all  the  faces  of  the  prism  c  r'  c"  replacing  its  ler- 
tninal  edges,  thereby  affording  cleavages  parallel  to  the  planes 
of  a  six'Sided  pyramid;  it  also  occurs  botryoidal,  rcuiform 
and  massive,  and  often  barrel-shaped,  or  contracted  at  the 
ends  of  the  prisms.  Fracture  imperfect  conchoidal  and  dull. 
Surface  of  M  always  striated  horizontally  ;  P  rough  and  oAea 
indented;  streak  while  or  yellow;  semi>trausparent  to  trans- 
lucent on  the  edges;  lustre  resin ouB ;  easily  frangible,  but  lees 
so  than  sulphate  or  carbonate  of  lead.  B  B,  on  charcoal  it 
melts  ill  the  outer  flame  into  a  globule,  which  crystallizes  on 
cooling,  and  becomes  brown ;  in  the  reducing  flame  the  glo- 
bule appears  bluish,  is  luuiinous  while  hot,  and  ou  cooling 
crystallizes  with  large  facets  of  a  lighter  color,  approaching 
the  aspect  of  mother-of-pearl.     It  is  acted  upon  by  nitric  acid. 
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It  occurs  wilh  galena  in  primitive  and  secondary  rocks. 
Finely  crystallized  specimens  are  found  at  Zschopau  and 
other  places  in  Saxony;  at  Przibram  and  Mies  in  Bohemia; 
at  Badenwciller  in  Baden  ;  in  Cornwall;  at  the  Leadhills  in 
Scotland;  and  in  Siberia.  The  brown  varieties  occur  prin- 
cipally at  Poullaouen  and  Huelgoet  in  Brittany,  at  Wanlock- 
head  in  Scotland,  and  at  Bleistadt  in  Bohemia.  At  the  last 
named  locality  the  crystals  have  their  extremities  enlarged  into 
u  kind  of  capping,  retaining  the  same  hexagonal  shape,  and 
appearing  not  unlike  the  blunt  head  of  a  nail. 

In  the  United  Slates,  extremely  rich  specimens  of  this  min- 
eral hare  been  met  witb  in  the  Washington  Lead  Mine,  David- 
son county,  N.  C,  associated  with  other  sails  of  this  metal, 
and  sometimes  with  native  silver.  At  Perkiomen,  Pcnn.,  smalt 
hexahedral  prisms  were  found  several  years  since. 

CKHOMo-PHoaPHATE  OF  1-E\D.  —  Dr.  Thontiim.  Thif  DFrun  in 
crystals  having  predwiy  the  Bome  Ibrm  wllli  tbo  riiople  phosphala  of 
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lend,  and  U  raund  in  Ihe  Wunlock  Head  Mir 
qunniily.     ll  la  oT  ■  beautiful  orange -yellow  i 
liii|;e,  which  chsraclerixo  chromjile  of  I e id. 
Dr.  Thoinnn  bund  il  (o  caataln  iwo  per  ceat 
>In)  with  chlgritle  of  lead.* 

polysph.*:rite. 

Sp.  Gr.  5-83—  5  8'J.  H.  =  3—  4. 
In  rouadiah  masses,  liaviiig  inlernally  a  radiated  structure  ; 
color  browu  or  yellow;  lustre  greasy  ;  fracture  con  choidal.  It 
scratcliea  mica,  but  is  scratclied  by  fluor  spar.  Contains  oxide 
of  lead,  pliosplii>ric  acid,  and  magnesia.  From  the  mines  of 
Freyberg  in  Saxony,  where  it  accompanies  blende,  galeaa, 
quartz,  and  iron  pyrites.  —  Allan's  Manual, 


;,  Scotland,  in  can>. 
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ARSENJATE   OF   LEAD. 

Ihomhohcdn)   l.mi  BiiyU,  M.     Rhon 

AncnikHuro  Bki,  Lfiitkard.    (^(lin 


!,  Brtiki.    Croniliu 


Combination  of  arsenic  acid,  muriatic  acid,  and  oxide 
of  lead. 

JobinniTiirniiiudl.  ComwBlL 

rnlixld*  orlnul TS-» T7BD 69-;6 

PMnharui  mM 1-N 7-H (HM 

AiMBlo  •ciil .ai-so ItSO OB-W 

Muiuls  uid !«. t-SD. l-sa 

lOMWWWiln.  IoMORdh.  B;'T4  0tti«. 

Beudant,  adopting  the  first  analysis,  gives  the  proportion  of 

oxide  of  lead  as  G7'89,  and  chloride  of  lead  OCO;  according 

to  which  the  formula  is  thus  stated  by  him  :  SPb^Arf  PbCh*. 

Sp.  Gr.  69  — 7a     H.  =35  — 40. 

Color  rariaus  shades  of  yellovv,  passing  into  hyacinth-  and 
aurora-red  —  frequently  very  brilliant.  Primary  form  the  Regu- 
lar six-sided  prism,  in  which  it  likewise  occurs  either  perfect 
or  having  the  terminal  edijes  replaced;  also  mnmmillated, 
reniform,  and  compact.  The  structure  of  the  crystals  is  lam- 
ellar, yielding  indistinctly  to  cleavage  parallel  to  the  planes  of 
the  priam;  it  is  translucent,  rarely  transparent ;  external  lus- 
tre of  the  crystal  resinous;  easily  frangible ;  fracture  imper- 
fect conchoidal,  or  uneven.  B  B,  on  charcoal  it  fuses  with 
difficulty,  emits  arsenical  vapors,  and  is  reduced  to  globules 
of  metallic  lead. 


I 

The  largest  cryslais  of  this  species  have  been  found  tl 
JohanngeoTgensladt  in  Saxony;  but  at  that  locality  thej  are 
now  rare.  Latterly  it  has  occurred  in  beautiful  translucent 
yellow  crystals,  disposed  on  quartz  at  Hue!  Alfred  in  Corn- 
wall; and  at  Caldbeck  Fell  in  Cumberland,  aggregated  in 
(^ake.  orange-yellow,  colored  individuals,  which  consist  each 
of  three  hexagonal  prisms  curved  towards  their  terminaiiom 
in  a  manner  oflen  beautifully  symmetrical.  The  varieties  from 
Iieadhills  are  more  remarkable  for  the  richness  of  their  colon 
than  the  heauiy  of  their  crystalline  forms,  being  generally  ag- 
gregated, grouped  in  rusetiee,  forming  superficial  coatings  and 
otherwJEe  indistinctly  defined.  The  orange  phosphate  from 
this  locality  has  been  ascertained  by  the  Rev.  W.  Vernon  to 
contain  about  one  per  cent,  of  the  chromate  of  lead,  to  whicb 
admixture  he  attributes  the  splendid  tinges  of  that  variety. — 
Allah's  ilauual. 

Mammillaled  arseniate  ot  lead  occurs  at  Huelgoet ;  the  reoi- 
form  and  orbicular  varieiioa  are  met  with  at  the  Puy  de  Dome 
in  Auvergne,  anil  in  the  Grand  Duchy  of  Sadcn ;  while  tbs 
filamentous  or  cnpillary  kind  is  found  at  St.  Prix  in  the  de- 
partment of  the  Saone  in  France. 

The  IIedtphan  ot  Breilhaupt.  describeil  n<  s  wbite.  ahiniag,  intMin 
inineml,  h^vin);  a  Bpecitic  gravity  equal  lo  5' -104,  anil  conlaininp,  aceonU 
iDg  to  Keralen.  oxiile  of  lead  53'»S,  luurijlic  acid  2  03.  snenic  iciil  2279, 
phofipliorie  acid  6'20,  and  lime  14-03  —  ia  evidently  it  vuiety  of  Ibis  tpe- 
ciia.     It  is  from  Langbaoshjltan  in  Sweden. 

SULPHATE   OF   LEAD. 


BiifU,  U.     Tri  piiimiiic  Luti-rfiu,}.    AniLiiiils,  Bttiam-     Cionului  AnfltiH- 

Combination  of  sulphuric  acid  and  protoxide  of  lead. 

ZillarfeM.  Anfl"".  Leidhilla. 

Mmiit  atlAlA 71-9140 Jl-l) J)-n« 

liihurlc  icid K-U9I4 !4-6 .%-nsS 

nWr..... 0-liMa s-o o«w 

itoxid*  of  ImiuidiiiufdHiii..  0-^Oi 1-0 O-UOO 

9Mig7  Stnoayu.  aMDipKiUi,   IDO  SOD  ThonuH. 
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Dr.  Thomson's  analysia  gires  513  aloms   aolphiiric  acid, 
and  5-28  alums  protoxide  of  lead.     The  mineral  when  pure  is 
therefore  a  simple  sulphaie  of  lead.     Formula  :  PISI. 
Sp  Gr.  i>23  — 6:(l.     11.  — ao. 

Color  white,  grey,  or  yellowish;  fre(|uenl!y  tinged  blue  or 
green  by  the  oxide  of  copper.  It  occurs  crystallized  in  rhom- 
bic prisma  will)  dihedral  lerminatinna,  but  the  crystals,  when 
the  prism  is  short,  assume  the  general  form  of  an  octahedron ; 
the  structure  is  pcrfecllv  lamellar;  it  cleaves  parallel  only 
to  the  planes  of  a  Right  rhombic  prism  of  1U3°  42'  and  70° 
16',  which  therefore  is  the  form  of  its  primary  crystal. 
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When  reduced   to   thin    lam 
transparent,  with  a  splendent 
resinous: 
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it  is  oflen  calorless  and 
;  fracture  conchojdal  and 
Me,  and  yields  to  the  nail.  It  also  occurs  mas- 
decrepiiates,  then  melts  ;  fuses  in  the  oxidating 
flame  into  a  transparent  globule,  which  becomes  milky  on 
hardening;  and  in  the  reducing  flame  efferveaces,  and  is  soon 
reduced  to  the  metallic  state. 

The  finest  specimens  of  this  species  are  found  at  the  mines 
of  Wanlockhead  and  LeadhiMs  in  Dumfries-shire,  oRen  in  tab> 
ular-shaped  crystals  some  inches  in  diameitr.  Pary's  Aline  in 
An^lesea,  and  Mellanoweth  in  Cornwall,  are  its  principal 
English  localities  ;  while  on  the  continent  it  is  best  known  at 
Clausthal  and  Zellerfeld  Jn  the  Hnrtz,  and  at  Badenweiller  in 
the  firisgau.     Small  but  extremely  perfect 

I  Fondon  in  Gr 

ics  are  chiefly  frt 


ansparent  crys- 
ada;  while  ths 
I  Siberia,  Anda- 


tals  have  been  brougl 
massire  and  compact  v 
lusia  and  Alston  Moor- 
Many  of  the  ores  of  lead  are  unquestionably  derived  from 
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the  decampositinn  of  ^nlenn,  and  none  more  distinctly  so  thin 
tbe  snlphate  which  is  frequently  met  with  at  Leadhills,  eithfv 
occupying  the  cavities  of  cubical  crystals,  or  disposed  on  I 
surface  of  galena,  which  has  all  the  appearance  of  having  beea 
acted  upon  by  acids.  —  Allan's  Manual. 

In  the  United  Stales,  very  line  crystals  of  this  mineral  have 
been  found  at  the  Perkiomen  lead  mine,  Penn.  They  are  vari- 
ously modilied,  sometimes  by  four-sided  pyramids  correspood- 
ing  with  the  sides  of  the  prism,  the  edges  of  these  pyramids 
being  also  replaced  ;  and  a  less  fre(|uent  form  in  ivhich  ihey 
have  been  met  with,  is  thai  of  an  elongated  octahedron  passing 
into  the  Trihtiacdre  of  Uaiiy. 


CUPREOUS   SULPHATE   OF   LEAD. 


Ill  Svtl'hatl  uT  Load,  Bra*i. 


Composed,  according  to  tlie  analyses  of  Brooke  and  Dr. 
Thomson,  of  sulphate  of  lead,  oxide  of  copper,  and  water,  id 
these  proportions : 


S7'l  BioDba.  1000 Thoidton. 

These  analyses  correspond  with  one  atom  sulphate  of  lead, 
one  atom  oxide  of  copper,  and  one  atom  waier.     Formula: 

PlSI+Cp-1-Aq. 

Sp.  Gr.  5!t  — 5-4.  H.:=2-5— 3  0. 
Of  a  deep  azure-blue  color,  greatly  resembling  that  of  the 
brightest  and  more  translucetil  varieties  of  blue  carbonate  of 
copper.  Primary  form  a  Right  oblique-angled  prism;  clear- 
age  very  perfect  parallel  to  M,  less  so  to  T ;  translucent; 
lustre  vitreous  or  adamantine;  streak  pale  blue. 

M  onT ,  102°  iS* 

P  on  M  or  T 90    00 

I  j-1,1     — /' SO  on 

M  DD  (i lin  so 

tl  return  oaf 2   ....  104   50 

Thi;  above  mf  a»urcmcn»  are  by  Brooke. 
It  is  found  at  the  Leadhilis  in  Scotland,  and  at  Linares  in 
Spain;  but  it  is  an  exceedingly  rare  mineral. 


HETALLIFBROira  HINBIIAL9. 

HOLYBDATE  OF  LEAD. 

Blpinni,  ffnununi.    GMb  Bltieri,  W.    Plamti  HolrMaU.  R.  BI.    Flonli  Jun*,  Br. 
yollow  Lofld  Oi«.    Pjriinililil  L«d  Barju,  M.    Ptnunidil  Laid  Hpii,  i.    H-UmiH, 

It  is  composed  of  protoxide  of  lead  and  molybdlc  acid,  ac- 
cording to  the  following  Haaljrsefl : 

UnlyMia  acid U-SS aMO 40-i <KHM 

PnMDiiil*  sf  Itad M'4) ^I» aHI W-fSa 

OiiileBfinHi a-O) 3«l IK) Bl-Wn 

'is'STKIiiprdlti.        99-0l> HslchclL    W^GDbiL    K^lMHairinc. 

The  three  last  analyses,  which  nearl;  agree  with  each  other, 
correspond  with  one  atom  moiybdic  acid,  one  atom  protoxide 
oflead.  The  mean  of  these  gives  440  At.  moiybdic  acid,  4'58 
At.  protoxide  of  lead.  It  is  evident,  therefore,  that  the  mineral 
is  a  simple  molybdntc  of  lead.  Formula  :  PIMl. 
Sp.  Gr.  609  — C7ti.     H.z^aO. 

Color  generally  orange  or  wax-yellow,  passing  into  grey  or 
brown,  rarely  aurora-red,  Primarj  form,  the  Octahedron  with 
a  square  base.  It  occurs  crystallized  in  Hat  and  in  acute  four- 
aided  pyramids  variously  modified,  and  in  tabular  crystals; 
Biruclure  perfectly  lamellar ;  yields  to  cleavage  parallel  to  the 
planes  of  the  primary,  and  also  to  the  common  base  of  the  two 
pyramids;  fracture  uneven,  passing  into  small  conclioidal, 
with  a  glistening  resinous  lustre;  translucent,  soA,  and  brit- 
tle.    It  rarely  occurs  massive. 


Fig.  1,  in  MtihedroD,  rihihiting  only  Ih«  pUnesof  c1  af  the  following 
figure,  aticl  much  tinner  than  Ihe  primtry.  Fig.  3,  the  ume  or  which  the 
■umniits  »nU  oJtrei  of  the  common  basa  of  the  pyrsmida,  are  replaceil  by 
place*;  Iheie  plunes  are  incteawil  and  coiiiplele  in  lig.  3,  producing  ■ 
ciyatal  nearly  in  Ibe  propottiont  or  the  cube.  Fig.  1,  na  octBhedron,  of 
nhich  all  Iho  solid  an^ilea  and  Ihe  edge^  of  Ihe  pyramids  are  replaced. 
Fig.  S,  ■  lahulnr  crystal  arising  from  Ihedeep  replacemenl  oflhe  summils 
of  >  crystal  aimilar  to  fig.  2.  combined  wiln  the  planes  of  fig,  4.  which 
replace  the  laleral  wild  angles.  Fig.  6,  a  quadraogular  prism  (Gg.  3) 
leriniuated  by  acute  pyramida. 
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BB,  it  decrepitatea ;  on  chnrcpal  it  fuses  into  a  dark-grej 
mass,  in  which  globules  of  reduced  lend  are  visible;  with  i 
lilllc  borax  it  forms  a  brownish  globule,  aod  with  a  Iir^r 
(juanliiy  a  blue  or  greenish-blue  glass.  Slowly  and  wilh  difE- 
culty  soluble  in  nitric  acid,  leaving  a  residue. 

At  Schwarzenbach,  Bleyberg,  and  Windisch-Kappel  in  C* 
rinthia,  the  molybdate  of  lead  occurs  lu  beds  and  veins  of  lime- 
stone, along  with  other  ores  of  lead.  It  is  also  met  with  U 
Retzbanya  in  Hungary,  and  at  Moldawa  in  the  Bannat,  where 
its  crystals  bear  at  lirst  sight  much  resemblance,  particularly 
in  color,  to  the  chromale.  Crystals  of  the  same  color  hire 
more  recently  been  brought  from  Siberia,  by  Prof.  G.  Rose.* 

In  the  United  Slates,  this  rare  mineral  has  been  found  along 
with  variouB  other  salts  of  lead,  at  Perkiomen,  MonigoiDery 
county,  Penn.  According  to  J.  P.  Witherell,  Esq..  it  occurs 
in  rectangular  four-aided  tables  with  bevelled  edges,  and  in  low 
octahedrons  replaced  on  the  edges  and  angles.  Color  orange- 
yellow  and  wax-yellow.  It  was  formerly  found  at  the  lead 
mine,  Southampton,  Mass. 

TmiMOLrBDATE  or  Lead  of  Dr.  7Tu}mion,'alhc  mineral  braughl 
from  Pamplona  in  Soulli  America,  hy  M.  BoiKsiogault,  and  analfsed  by 
him.  ll  conlairu  jjroloxide  of  lead  73'8,  molybdk  scM  10-0  ;  Uie  ml  bv- 
ing  a  miilure  or  carbonic,  phcnphoric,  muriilic  and  chromic  acidii,  wilb 
earthy  matter.  Il  is  oat  crynlsllized ;  occurs  in  amali  greenuti-jelloiT 
concretions;  9pei:i6c  gravity  600.  Dr.  Thamsan  aupposea  ila  enulila- 
tion  to  be  three  atoina  oiiile  at  lead,  one  atom  molyhdic  acid.  Ai  il  ha) 
been  but  Impcrfeclly  developed,  it  ii  here  added  ouly  u  a  variely. 

CHROMATE   OF   LEAD. 

Bnnl-Pilfniiiliii  Lund  Rar^rtn.  M.    PriiniUe  Lsiul  F<|Ht.  or  Red  L«d  Spsr.  1.    KHk- 
hlKlcn,  W.      Kalliwbiorn.  Haiumawn.    Cbronnuici  Bkl,  Ltmtt'ari.      Flgaak  CM*- 

Combination  of  chromic  acid  and  lead. 

PitnoiHenflnsd B8» 63-90 e7-9H 

CbioBiic  >ei<t 3110 MW ai-TSS 


•Th«B  cmWUiio  lUppoWHl  byPror.fi.  Bum  lobs  only  mlan'  by  »  iinall  po 

chnnnnu  Dfleid  I  bnl  Prof.  John  <Ian  hu  (init|rtiid  lli<a  miHnl  ftnni  Uie  Sua 
flndi  il  [D  tw  mre  tlmmalr  n/lrai  In  llii  frrm  of  the  iihi1tMi>>  i  whooce  bs  in 
dlino'phiHii  <:}i>Fmcl>r  of  lh»  hH.  — fI,onit.  Dad  Edinb.  Ail.  !!■«.,  lil.  3S7.) 

Ili4  THuila  ohuiBtti  bj  Prof.  JuhMiDD,  ihoiwh  ho  BnppDan  ibvy  hh*  coniain 
aliniiiiiBuld.  — (Ann.  4n  Wnv,  i.  xrll.  |i.  sra.)  Fiam  Iheaiuluinii  ranpca 
ehrwnio  and  BHdybdie  aeldi,  luid  ttnm  ihi  AM  ihni  one  mnj  nplac*  the  uOwi 
allfl^if  th«  cryiUtUits  fbm  of  tfaa  minunl,  it  b  ptobablv  ttiti  tome  of  iho  cijv 
(Blinir,  ai>dinb«icHiI]Fla|iut,DiiiBpaHil<>rcUroiMUaf  Ind.    [Ah.  Ed.] 


UETALLIFB&ODS  HINEHALS 

Taking  Berzetius'  nambers,  the  atoma  of  oxide  of  lend  ani 

chromic  acid,  are  4'89  of  the  former,  and  485  of  the  lalier 

thus  constituting  a  simple  chromnte  oflead.    Formula;  PtCh. 

Sp.  Gr.  5-95  — 66.     li.  =  25. 

Color  deep-red  or  hyacinth-red.  Primary  form  an  Oblique 
rhomliic  prism.  Occurs  in  very  distinct  crystals;  also  mas- 
sive. Cleavage  parallel  to  M,  perfect;  translucent,  some- 
times only  on  the  edges;  lustre  adamantine;  streak  orange- 
yellow.  Bit,  it  becomes  black  and  decrepitates,  if  quickly 
heated;  it  may  be  fused,  however,  into  a  black  slag,  contain- 
ing globules  of  metallic  lead.  It  colors  glass  of  borax  green  ; 
and  is  soluble  without  elTervescence  in  nitric  acid,  forming 
with  it  a  yellow  solution. 


Of  this  rare  and  beauliful  mineral,  there  are  only  a  few 
kaown  localities,  the  principal  of  which  is  Siberia;  it  occurs 
near  Beresof,  in  narrow  veins  traversing  decomposed  gneiss, 
and  associated  with  gold,  iron-pyrites,  galena,  (luartz,  and 
Vauquelioite.  It  has  also  been  discovered  near  Niache-Tag- 
ilsk,  Siberia.  In  Brazil,  at  Conghonaas  do  Campo,  it  occurs 
in  equally  splendid  cryatals,  though  more  sparingly.  In  decom- 
posed granite. 

MELANOCHROITE." 

Tlt^S!n.    ciitMdupiiilwa.,  D."      "1"''"""*°° 

It  contains  by  Hermann's  analysis, 

rhFoi.ic.ciJ ■a-n s-ss.  .??'.j 


I 


It  thus  appears  to  consist  of  one  Atom  chromic  acid,  one  and 
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a  hair  atom  protoxide  or  lead  ;  or,  according  lo  Dr.  ThomKifl,il 
is  B  Bubsesquichromate  of  lead.     Formula:  Pi'lCh. 
Sp.  Or.  5-75, 

This  mineral  occurs,  along  with  the  preccdiug,  nl  Bera 
in  Siberia.  Its  Term  is  that  of  a  rhombic  prism,  hariog  M 
faces  enlarged,  so  as  to  impart  to  it  a  tabular  shape.  "'' 
hyacinth- or  oraoge-red;  lustre  resinous  ;  nearljr  opake. 
sod,  slightly  brittle,  easily  reduced  to  powder.  B  B,  i 
not  decrepitate,  but  retains  its  shape  until  it  fuses;  aod  a 
coolinj;  assumes  a  crystalline  structure.  lis  matrix 
reoua,  and  il  ia  associated  with  galena  and  Vauqueliuite. 

VAUQUELINITE. 


s  the  composition  of  this  mioeral,  according 


It  is  thus  evidently  a  compound  of  two  atoms  chromile  () 
lead,  one  atom  oxide  of  copper.     Formula:  2PICh+Cp. 
the  oxide  of  copper  is  usually  supposed  lo  be  combined  » 
chrotnic   acid,  and  accordingly,  Beudani  has  given 
mula  :    aPlCh^+CpCh' —which    answers    to    the 
formula  of  Rammelsberg;  or  aPb^Cr^+CnSCr*." 
Sp.  Gr.  5-8.     H,  =  25  — 30. 

Primary  form  supposed  lo   be  nn  oblique  rhombic  pria 
This  eubstance  occurs  in  mammillaied  masses,  or  minute  i 
generally  inacled  crystals,  aggregated  irregnlarly,  and  c 
luting  a  thin  crust,  occasionally  with  a  tendency  to  the  fon 
of  atalaciilea,  which  sometimes  ore  hollow,  sometimes  incIuJ 
the  chromale  of  lend  ofa  dingy  orange  color.     The  crystill 
are  black,  occasionally  with  a  tinge  of  green,  ai 
under  the  microscope,  often   appear  splendent;  or  they  at^ 
without  lustre,  and  brown.     Sireak  siskin-green  or  brownish*^ 
Fracture  uneven  ;  faintly  translucent  or  opake.     B  B,  on  chaT*! 
coal  it  inlumesces  slightly,  and  fuses  into  a  dark-grey  globoW 
of  metallic  brilliancy,  surrounded  by  small  beads  of  reduce^ 
lead;  but  the  globule  suflera  no  change.     Partly  soluble  '^ 
nitric  acid. 

tb>  oirfan  ofth*  huUibibI 


^ 


METALLIFEROUS    I 


<^^ 


It  was  lirst  observed  bf  Berzelius  accompanying  chromaie 
or  lead,  from  Beresof  in  Siberia.  It  ia  found  also  at  Pont 
Gibaud  in  the  Pu^  de  Dome  ;  and,  il  is  said,  in  Brazil,  along 

with  the  chromate  of  lead  from  that  country. 

TUNGSTATE    OF    LEAD. 

Sdisalunni  Bloi,  I.    FJomb  Tuii|>»If.  Ler^.    Scbttliline,  £«uf™L    BclieeJotc  of 

Combination  of  tungstic  acid  and  oxide  of  lead. 


TuDitUc  idil M'TS 3»0 

The  last  analysis  gives  3  40  Ai.  oxide  of  lead,  336  At. 
tungstic  acid.  It  ia  therefore  a  simple  tungslale  of  lead. 
Formula :  Pltn. 

Sp.  Gr.  81.     H.  =  30. 

Primary  form,  according  to  Levy,  an  octahedron  with  & 
square  base,  P  on  P  over  the  base  iSl"  30'.  It  has  a  single 
disitnct  cleavage  parallel  to  its  base.  Occurs  in  aggregated, 
indistinctly  pronounced  four-sided  prisms,  whose  terminal 
edges  are  replaced  by  octahedral  planes.  Color  yellowish- 
grey;  faintly  translucent ;  lustre  resinous;  fracture  conchoidal 
and  shining.  B  B,  it  melts,  and  gives  off  vapors  of  lead,  leav- 
ing a  dark-colored  metallic-like  crystalline  globule;  when 
sufficiently  roasted  to  drive  off  the  lead,  it  yields,  with  borax, 
a  yellow  bead,  which  becomes  transparent  and  deep-red  on 
cooling  ;  and  with  salt  of  phosphorus,  at  a  certain  degree  of 
saturation,  affords  a  blue  one  in  the  reducing  dame. 

Tungatate  of  lead  occurs  at  Zinnwald  in  Bohemia,  associated 
with  quartz  and  mica.  Levy  mentions  it  as  accompanying  the 
molybdaie  of  lead  at  Bleiberg  in  Carintbia. 

VANADATE   OF    LEAD. 

VinidiiKiiuTeiDliii.tuiitenf.    JdIiiuWiiju,  SnwU.    CbnnuLui  Vinidlcui,  D. 

ConUini  V»i.>itil«ofl»d 174-M 


The  formula  given  by  Berzeliu 


:  PbGIPb^+PbaV^, 


b 
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FnliHlilxsriMrl... 


«»-t31  R.  n.  Tbaaimaa. 

The  formulit  obtained  from  the  last  analysis  by  Dr.  Thorn- 
Bon  is:   PlChH-CPi^Vn. 

Sp.  Gr.  fi99  — 7-23.     Scralched  by  the  knife. 

Occurs,  though  rarely,  in  indistinct  hexagonal  prisms,  gwe- 
rally  in  globules.  Primary  form,  according  to  Brooke,  i 
Rhomboid.  Color  varying  from  alraw-ypllow  to  reddish-brown; 
opake,  and  dull.  The  fractured  surfaces  present  a  resinoos 
lustre;  streak  white  ;  fracture  conchoidal ;  britlln.  B  B,  in 
the  forceps,  it  fuses,  and  on  cooling  retains  its  yellow  color; 
if  kept  some  time  in  fusion,  however,  it  is  changed  into  a  steel- 
grey  porous  mass,  which  upon  charcoal  yields  immediaiely 
globules  of  lead.  Per  se  on  charcoal  it  fuses  readily,  exhales 
the  odor  of  arsenic,  is  reduced,  and  leaves,  after  henting  in  ibc 
inner  flame,  a  steel-grey  very  fusible  slag,  which  exhibits  the 
re-actions  of  chromium,  It  forms  green  solutions  with  ibe  J 
sulphuric  and  inuriallc  acids;  and  a  beautiful  yellow  soluiioa  ] 
with  nitric  acid. 

This  mineral  was  (irsl  noticed  at  Zimapan  in  Mexico,  hj  ' 
Del  Rio.  Rose  also  observed  it  at  Beresnf  near  Rkaiherine- 
burg  in  Siberia,  associated  with  phosphate  of  lead  ;  and  lalierl^ 
it  has  occurred  in  consideroble  quantity  among  some  of  ibe 
old  workings  at  Waiilockhead,  in  Dumfries..shire,  where  U 
first,  from  the  resemblance  it  bears  to  that  species,  it  wns  mis- 
taken for  arsenialeof  lead.  It  is  there  found  in  small  globular 
masses  sprinkled  over  calamine,  or  in  thin  coatings  on  the  ^bn 
face  of  that  mineral.  Isolated  and  perfect  crystals  are  m re, 
but  occasionally  the  larger  globules  exhibit  traces  of  six-sided 
prisms.  —  Allan's  Manual.  It  has  also  been  found  at  the 
Leadhills  in  Scotland.  , 

SELENITE    OF   LEAD. 

Scrim.     {Pagrenilrrf'' .ataulm,  iWi.i77.)    iBntiiiit^ Ktfpvt  Aiaud,  lS(U,p.in.l 

This  is  a  new  mineral  brought  to  our  knowledge  by  the 
above-nanied  chemist.  It  accompanies  common  seleniuret  of 
lead,  and  it  probably  derives  its  origin  from  iht  decompositioa 
and  oxidation  of  that  mineral. 

It  has  a  sulphur-yellow  color,  and  appears  in  the  form  of 
small  protuberances,  which  have  a  greasy  appearance. 


H  ETA  LL  IF  SB  0173  UINEBILS.  S50 

fracture  ia  librous ;  it  is  brittle,  and  presents  Tbccs  of  cleavage 
in  one  direction.  Decrepitates,  B  B,  without  giving  out  any 
sensible  quanlitj  of  water.  By  heating  it  red  hot  in  &  close 
lube,  it  mells  into  a  dark-colored  mns»,  and  gives  out  selenium  ; 
at  a  more  elevated  temperature  it  sublimates  selenic  acid. 
Treated  alone,  on  charcoal,  it  incite,  is  reduced  to  a  scoria,  and 
gives  a  particle  of  lead,  surrounded  by  an  areola  of  selenium. 
The  dux  indicates  a  trace  of  copper.  The  solution  of  the 
mineral  in  nitric  acid  resembles  in  every  respect  a  solution  of 
selenitL'  of  lead,  with  a  trace  of  aeleniie  of  copper.  This 
mineral  is  the  first  example  of  selenium  being  found  in  nature, 
in  the  state  of  an  oxide.  It  is  found  in  the  Friederichsgluck 
mine,  near  Ilildbourghausen,  and  is  sometimes  mixed  with 
oxide  of  copper  and  hydrated  peroxide  of  iron.  But  a  quanli- 
live  analysis  of  this  mineral  is  yet  wanted  to  complete  our 
knowledge  of  this  species. 

GEOKRONITE.' 

M.ScanUrg.   (C  f..:«c«l.  AmuUinfor,  IB39,p.  ISI.J    (BmttiMj' JaMrtiBBiclil.ii.WS.) 

according  to  Svanberg's  analysis; 


aiKKTSiiubarf.        eil-39  Btutip. 

ig  lo  the  first  analysis,  by  Svanberg,  is 


SPlSi 


This  mineral  was  found  in  thesili-er  mine  of  Scala  in  Sweden, 
ind  more  recently  it  has  been  met  with  in  the  province  of 
jalizien  in  Spain.  It  has  hitherto  been  confounded  with  weias- 
K.  It  is  amorphous,  without  cleavage  ;  its  fracture  being 
in  one  direction,  and  in  llie  other  granular  and  con- 
Its  color  is  lead-grey,  and  ii  possesses  metallic  lusire. 
In  hardness  it  is  between  mica  and  calcareous  spar.  Specific 
gravity  588.  Isopake ;  streak  similar  to  the  color  of  the  mine- 
ral, fi  B,  it  melts  easily,  exhibiting  the  renclions  of  antimony, 
lead  end  arsenic,  and  is  finally  volatilized  by  continued  applica- 
tion of  heat,  leaving  only  a  small  residuum  on  the  charcoal. 


gulliger 
lamellar 
choidal. 
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BOULANGERITE. 

This  mineral  waa  first  described  by  BouUnger,  (. 
Miues,  second  series,  ?iii.  575,)  and  was  found  at 
depatlment  of  Gard,  in  Frnnce.  Specimens  from  the  f 
ereiitni  mine  at  Ncrtsclunak,  have  more  recently  been  e« 
by  Ilausmann,  aud  anolvzed  by  MM.  Btomeia  aud 
{Rerullus'  Rapport  Annuel,  1640,  p.  122.)  These  « 
reaulis  of  the  analyses : 


The  formula  staled  by  Rammelsberg,  and  with  the 
numbers  of  which  the  last  analysis  very  nearly  agrea 

Pb="Sb. 

Sp.  Gr.  =:  5'97.  Hardness  not  stated. 
Color  bluish-grey.  Lusire  metallic.  Occurs  in 
which  exhibit  on  fracture  a  crystalline  structure. 
described  as  presenting  a  distinct  crystallization,  I 
readily  fuses,  giving  out  sulphurous  acid  and  fumes  of 
oxide  of  antimony  ;  on  charcoal  it  shows  the  presence  f 
Is  easily  attacked  by  nitric  acid,  and  boiling  muriali 
decomposes  it  with  the  extrication  of  sulphuretted  bydn 

kobell:te.' 

M.  SiUrrtirf.     {K.  K  ^od.  UaAjlaifar,  ISKJ,  p.  IBa)    IBm.Rap.Jini..  ] 

This  is  a  new  mineral  species  found  in  the  cobalt 

M.  Setierberg  | 

Biilpliiircloflod «-X 

ffltll^HtltM,!ouii'.'.'.'.'.'.'.'.'.'.33K 

SulpKural  afiriHi t'Tl 

PalpliarelofcopiieE. ..-.--.'.,  1W 

These  results  correspond  with  the  formula:  3FeSI,J 
+I2PISI,B3SI;  or  Fe"sV+l2PbBi. 

Sp.  Gr.  6-39  —  6  32.     Hardness  not  stated. 

•  la  beaut  or  H.  Vdb  KoChII,  la  whoa  niiKnlonr  a  nBoh  tadabu 


1 
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It  has  the  appearance  nfsulphurei  of  onlimony,  bul  is  more 
brilli.int.  It  possesses  a  radiated  crfstalline  structure.  Streak 
aad  powder  black.  It  dissolves  in  chlorhydric  acid  with  the 
evolution  of  sulphydric  acid  gas.  Exposed  B  B,  it  melts  and 
produces  a  yellow  deposit  on  ihe  charcoal ;  the  greater  part 
volatilizes,  a  small  metallic  globule  only  remaining.  No  fur- 
ther description  has  been  given,  and  we  are  without  any  know- 
ledge of  its  crystalline  form. 

SULPHUHET   OF   ZINC. 


The  sulphuret  of  zinc,  niixc 
the  proto-sulphuret  of  iron  ;  in 
three  per  cent,  of  proto-sulphui 


LoMllltM  Wrt  |ini.  Anrnm,  H.  Y. 

Zins fiMM Bf^ta SJ'M 

Bnlpbu »«3 3M3 33-56 

Inu 1-37 0-M *30 

OuiH (MM IHU O'M 

IMmo  Thanuan.  liw-UO  Tbonnon.         IIW-UO  flmk.t 

It  is  evident  liiat  the  mineral,  when  pure,  is  composed  of 
one  atom  zinc  and  one  atom  sulpliur.or  is  a  simple  sulphuret; 
requiring,  according  to  Berzelius,  U6(2  of  zinc,  and  U3'28  of 

sulphur.     Formula  :  ZSl  or  Zii. 

Sp.  Gr.  40  —  42.  H.  =  35  — 40. 
Color  brown,  yellow,  blackish-brown,  red,  and  black,  rarely 
green.  Primary  form  the  Rhombic  dodecahedron.  It  occurs 
crystallized  and  amorphous  ;  the  forms  of  its  crystals  are  very 
numerous;  structure  pcrfecily  lamellar,  and  mechanically  di- 
visible with  facility  into  the  dodecahedron,  octahedron,  obtuse 
rhomboid,  acute  rhomboid,  and  irregular  tetrahedron;  the 
lustre  of  the  fragments  is  splendent,  sometimes  adamantine; 
it  is  translucent  or  opake,  yields  to  the  knife,  is  moderately 
brittle,  and  easily  frangible  in  the  direction  of  the  taminie. 
Streak  varying  with  the  color,  from  white  to  reddish-brown. 
When  strongly  healed  in  the  oxidating  flnmc  of  the  blowpipe, 
it  emits  vapors  of  zinc,  which  deposit  on  the  charcoal ;  bul  it 


5G2 
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is  infusible,  even  witb  the  addition  of  borax.  It  gives  oul  id 
hepatic  odor  when  pulverized  and  digested  in  sulphuric  acid. 
Some  varieties  are  highly  phoEphoresceat  when  rubbed  a 
struck  with  the  steel. 

Though  the  forms  and  colorsofblende  are  extremely  tariota, 
the  perfect  cleavage  which  il  presents  parallel  to  the  faces  of 
the  dodecahedron  is  highly  characteristic.  Jt  may  be  di»lio- 
guiahed  also  from  those  varieties  of  galena,  garnet,  and  tin, 
which  it  occasionally  resembles,  by  the  facility  with  which  it 
yields  lo  the  knife. 


which,  in  (ig,  a,  nrc  iuercased  ^ealJy,  Ibrming  the  pikuaite  oFihe  rhooiMc 
doderihedron  into  the  ref;ular  oclahedniii,  fi^.  4.  Fig.  S  i<  an  ortilwdRM, 
which  has  received  on  iocreate  of  rryBtalline  laailnx  progrcanvclv  iS- 
minisliiog  ia  uxe,  on  oppoaito  faces;  tbii  cryilal  Ibrmt  tho  pantgt  a  Ih* 
oclihedron  into  Ihe  telnhedron,  hfc.  6,  in  which  the  triangular  planes  lil 
fijt.S  have  received  a  bUH  further  increase  of  limiac  Fig.  7,  a  rcpilir 
oclahedron,  of  which  [he  six  mlid  angles  are  replaced  by  quidranpilw 
planes,  which  are  incrcarad  and  complele  in  hg.  S,  the  cube.  Fig.  f,  ) 
cryaUl  in  the  funeral  form  of  the  rhomhic  dodecahedron  (fig.  1),  bat  modi- 
fied in  part  with  the  small  ecguilnlcnil  triangular  planes  of  fig.  S,  and  of 
which  the  edges  are  illernalcly  replaced  by  i»«cclcs  Iriangular  plinH 
ioclitiiiig  on  the  »ilid  angles. 


Blende  (the  blnrh-jnck  of  English  miners)  is  b  mineral  af 
very  fre<iuent  occurrence,  being  met  with  in  beds  aod  rdna 
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accompanying  most  of  ihe  ores  of  ailver  and  lead.  It  is  found 
iiot  only  crystallized  as  nbove,  and  in  macles,  but  mnssive, 
fibrous,  and  bolryoidal.  The  dark-colored  crystalline  v.irieiiea 
are  principally  from  Derbysliire,  Cumberland,  and  Cornwall, 
though  many  splendid  specimens  are  also  brought  from  Tran- 
sylvania, Hungary,  and  the  Hariz.  A  transparent  bright- 
yellow  variety  accompanies  Bournonile  and  fahlerz  at  Kapnik  ; 
a  still  more  brilliant  one  of  an  oil-green  color  occurs  ai  Schem- 
nitz ;  while  Sahla  in  Sweden,  Ratieborzitz  in  Boliemia,  and 
several  of  the  Saxon  localities,  ore  celebrated  for  the  splendid 
brown  and  black  crystals  which  they  afford.  —  Allan's  Manual. 

Very  large  and  beautiful  crystals  have  been  brought  from  the 
Silver  mines  of  Peru  and  Chili.  A  specimen  of  remarkable 
richness,  in  transparent  dodecahedrons,  of  an  oil-green  color, 
is  in  the  cabinet  of  Dr.  Martin  Gay. 

This  ore  is  abundant  at  several  places  in  the  United  Stales, 
and  usually  accompanying  galena,  as  at  Perkiomen,  Penn., 
Eaton,  N.  H.,  St.  Lawrence  county,  N,Y.,Lubec,  Me.,  South- 
ampton, Mass.,  Middletown,  Conn.,  and  among  the  lead  mines 
of  Missouri  and  Wisconsin.  It  rarely  occurs  in  distinct  crystals 
at  these  localities,  but  remarkably  brilliant  and  perfect  crystals, 
of  a  fine  honey  or  wax-yellow  color,  and  nearly  transparent, 
are  frequently  met  with  in  the  limestone  at  Lockport,  and  on 
Goat  Island,  near  Niagara  Falls.  They  are  in  the  furm  of 
figx.  1  and  4,  and  also  present  various  modifications  of  these 
forms.  Prof.  Beck  found  very  perfect  tetrahedrons  {fig.  6) 
sometimes  having  their  solid  angles  replaced  by  tangent  planes, 
as  shown  in  fig.  5;  these  are  from  Sullivan  county,  N.  Y, 
The  black  blende  o/Shelburne  and  Warren.  N,  H.,  according 
to  Dr.  Jackson,  sometimes  occurs  in  tetrahedra  and  oclahedra, 
but  it  usually  presents  Urge  foliated  masses  of  a  crystalline 
structure,  readily  cleaving  into  rhombic  dodecahedrons.  At 
the  former  place,  it  is  associated  with  argentiferous  galena, 
iron  and  copper  pyrites  ;  at  the  latter,  it  forms  veins  in  tremo- 
liie,  and  is  supposed  to  be  abundant.  Dr.  Jackson  found  in  it 
three  per  cent,  of  cadmium. 

Though  this  ore  is  frc<]uenily  foimd  in  large  quantities,  (he 
difliculty  of  reducing  it,  and  the  limited  extent  to  which  it  can 
consequently  be  applied,  render  it  a  production  of  little  impor- 
tance ;  it  is  however,  in  some  instances,  employed  as  an  ore  of 
zinc.  According  to  De  la  Beche,  it  was  not  considered  worth 
raising  in  Cornwall,  in  1830,  though  it  is  one  of  the  most  abun- 
dant ores  that  occur  there.  It  is  abundantly  associated  with  the 
ores  of  copper  and  with  lead,  but  more  rarely  with  oxide  of  tin. 
Ordnance  Survey  of  Cornwall,  Devon,  ^c. 
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CADMiFenntT*  Bi.end>.  — The  splendent  fibraiu  bleodr  of  Pnibna 
posseHCi  ■  luitre  very  neirly  meUlIk,  especially  iDcr  fresb  fracture;  in 
Hruclure  is  radiileil,  Ihc  Gbres  are  shining,  nnd  of  ■  bronn  color,  imJ  it 
conlsinsK  "niall  pM^rlion  of  ciilniium.  Il  has  been  exuminfrd  by  Lou*, 
who  found  il  10  conlain  two  per  cent,  sulphu ret  of  cadmium.  Ihree  and  tits- 
thirds  per  cent,  aulphuret  of  irtin,  sod  Dioely-four  and  gne-Ihird  per  ttBL 
of  aulphiirel  of  line*     A  while  fihrous  variely   ir   '    "  "       '  '  - 

■jso  occurs  in  Fowey  coasalidalcd  mines;  the   n 
Cornish  localities,  and  in  the  Uniled  Stales. 

VOLTZITE. 

M.  Fttimrl,     t  PuggtAjslfi  Jliiiulai,  mi.  iiS.)     OifBulpbui*!  oTZilK. 

Thia  minernl  occurs  at  Roaiers,  near  Point  Gibaud,  OepL 
Pay  de  Dome,  and  is  thus  constituted,  according  to  the  aail/- 
sis  of  M,  Fournet : 


I   many  odwt 


.  I'M 


These  numbers  approach  very  nearly  live  atoms  sulphurelof 
zinc,  to  one  atom  oxide  of  zinc.     Formula  :  SZSI+Z. 
Sp.  Ur.  4  5.      H.  — 3  66. 

Its  color  is  yellowish-reil,  iDterepersed  wiih  brown  streaks; 
lustre  pearly,  in  some  directions  vitreous  or  reGinoua;  opokeor 
feebly  translucent.  It  is  not  crystallized,  but  presents  the 
form  of  hemispherical  masses,  which  are  divisible  in  very  ihin 
layers,  and  have  a  conchoidal  or  irregular  fracture.  Soluble 
in  hydrochloric  acid,  with  the  disengagement  of  sulphydric 
acid  gas.  It  has  bi^cu  named  in  honor  of  M.  Voltz,  engineei 
in  chief  of  mines. 


Zincilri  flimnnill,  D. 

Its  constituents,  according  to  ihe  analysis  of  Del  Rio,  ve 


9S>S 

The  sulphur  ia  supposed  to  be  accidental,  and,  according  to 
Serzelius,  the  formula  may  be  thus  staled:  '.JZ^SeP+HSel. 
Sp.  Gr.  5'5lj.     II.  not  slated. 
It  has  a  lead-^rey  color  ;  lustre  metallic  ;  opake.     Occurs 
B  B,  it  burns  with  a 
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Rne  violct'CoIored  Haine,  and  exhales  selenium  wjlh  the  sirong 
odor  of  hoTse-radiah.  When  heated  in  a  retort,  Belenium, 
mercury,  and  a  little  sulphur  Bublime,  and  there  remains  oxide 
of  zinc  easily  soluble  in  acids. 

This  mineral  was  found  b;  Del  Rio,  at  Calebras,  in  the 
niiiiiiig  district  of  El  Doctor,  Mexico,  and  has  been  named  in 
honor  of  its  discoverer. 

HED   OXIDE   OF    ZINC. 


Oii^«  Hiui(>n«irt(e,  B.'  Ki^JZiW, et't^oliSt'otiao'e. i.     Butilu I'Lacli, !>. 

Combination  of  oxide  of  zinc  snd  oxide  of  manganese.  Dr. 
Bruce  discovered  iron,  but  he  does  not  slate  the  proportion, 
and  it  was  probably  owing  to  the  impurity  of  the  specimen. 
The  analysis  by  Berlhier,  shows  il  to  consist  of  seven  atoms 
oxide  of  zinc,  and  one  atom  sesquioxide  of  manganese. 


..  s-a  SoHiui- 


iiineral  is  thus  shown  to  be  sCTtn 
n  sesquioxide  of  manganese.     For- 


The  constitution  of  the  i 
atoms  oxide  of  zinc,  one  atom  ses 
mula:  Z'Mn. 

■  Sp.  Gr.  5-4  — 5  5.     H.  —  40  — 45. 

Color  aurora-  or  vermilion-red,  inclining  to  yellow.  Pri- 
mary form  a  Right  rhombic  prism  of  about  1*25°  and  55°.  It 
occurs  mTissive,  disseminated,  and  micaceous,  but  never  in  dis- 
tinct crystals;  the  structure  is  Limellar;  principal  cleavage 
parallel  to  the  terminal  plane  of  the  prism  ;  translucent  when 
reduced  to  thin  lamime,  or  opake;  with  an  adamantine  or 
shining  luslrc  ;  but  on  exposure  it  becomes  dull  and  covered 
by  B.  pearly  crust ;  streak  orange-yellow ;  fracture  conchoidal ; 
brittle,  and  easily  scratched  by  the  knife.  Il  is  infusible  B  B, 
without  addition,  covering  the  charcoal  with  zinc  fumes  when 
evposed  to  the  reducing  (Inme;  but  with  borax  melts  into  a 
transparent  yellow  bead,  and  with  salt  of  phosphorous  forms  a 
colorless  one.  It  is  soluble  without  effervescence  in  nitric  acid, 
and  is  supposed  to  derive  its  red  color  from  the  manganese  it 
contains.  In  crucibles  nt  a  while  heat  in  contact  with  charcoal, 
the  oxygen  is  taken  up,  and  the  zinc  volatilizes,  and  may  be 
collected  in  the  ordinary  way,  much  purer  than  that  usually 
obtained  from  the  sulpburet  by  distillation. 

This  mineral  is  known  looccur  only  in  Sussex  county,  N.  J., 
where  il  forms  an  extensive  bed  io  limestone,  accompanied 
48 
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by  Franklinite,  Troostiie,  &.c.  It  is  scattered  iu  small  if^ 
titles  through  various  parts  of  the  va]]ey  of  Sparta,  bo^ 
Franklin  and  Sterling,  particularly  the  latter,  the  great 
workable  quantities  exist  to  invite  the  attention  or  capiialii 
It  ia  probably  the  richest  deposit  of  zinc  ore  of  which  we  H 
&ny  knowledge.  t 

Mitscherlich  has  described  some  minule  six-sided  pria 
formed  artificially  in  (he  iron  furnaces  of  Koaigsbillie  J 
Silesia,  which  he  believes  to  belong  to  this  species.  . 


SILICEOUS   OXIDE   OF   ZINC. 


Combinnlion  of 


Hydnii 


;,  Dr.  1 


oxide  of  zinc,  silica,  and  water. 

AJUnberf.                 Brllfaa. 
...66'3T 64^ 


It  consists,  according  to  these  analyses,  of  one  At.  siH 
one  At.  oxide  of  zinc,  one  At.  water.  The  water  is  rati 
less  than  one  atom,  but  Dr.  Thomson  supposes  thai  the  i 
liciency  la  In  consequence  of  the  mineral  having  undergoM 
kind  ofeillorescence.*  Formula:  ZS+Aq. 
Sp.  Gr.  3-3  — 36.     H.  =  50. 

Most  prevalent  color  white,  occasionally  blue,  green,  yella 
or  brown.  Primary  form  a  Right  rhombic  prism.  Ii  o 
crystallized,  stalactitic,  mammlllated,  botryoldal,  and  ma 
The  crystalline  forms  are  numerous;  the  crystals  are  n 
disposed  in  radiated  groups;  cleavage  perfect  parallel  lo  ] 
fracture  uneven  ;  streak  white  ;  lustre  vitreous  ;  varies  fr 
transparent  to  opake  ;  yields  to  the  knife,  but  is  much  bar 
than  the  carbonate  of  zinc.  When  gently  heated  it  ij 
electric ;  aome  varieties  become  so  by  friction.  B  B,  it  aliglli 
decrepitates,  loses  Its  transparency,  intumesces,  an" 
green  phosphorescent  light ;  it  is  infusible  without  additi 
but  Is  soluble  with  borax  into  a  clear  glassy  globule,  whi 
becomes  opake  on  cooling.  Reduced  to  powder  it  dissolvei 
heated  sulphuric  and  muriatic  acid,  and  the  solution  gelaliDM 
on  cooling.  ' 


bTuHl bub!  FbU^Utf.™ 
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n  M' 109"  40' 

r  M'  OD  a 13a    86 

ah 128    40 

core' 115   00 

£> 126    86 


Tliis  sper.ies  and  (he  following,  are  Trequently  found  asao- 
ciated  in  veins,  wilh  blende,  iron  anil  lead.  ConBiJerable 
ciuantities  occur  at  Bleiberg  and  Raibel  in  Carintliia,  oflcn  in 
extremely  delicate  crystals.  Several  beautiful  varieties  are  tnet 
with  near  Freiburg  in  the  Briscrau,  at  Retzbanya  in  Hungary, 
Tarnowitz  in  Silesia,  and  Altenberg  near  Aix-la-Chapelle. 
Concentric  bolryoidal  groups  occur  in  the  Mendip  Hills,  and 
at  Wauloclcliead  in  Dumfries-shire  ;  and  numerous  pseudomor- 
phic  crystals,  Assuming  diflerent  forms  of  the  carbonate  ofHme, 
are  found  in  Derbyshire,  and  ai  Schemnitz  in  Hungary. 

According  to  Prof.  Wm.  B.  Rogers,  electric  calamine  is  very 
abundant  in  the  lead  mines  of  Weylhe  county,  Virginia,  both 
massive  and  in  groups  of  small  radiating  crystals. 


CARBONATE   OF    ZINC. 

'm.  °z'looilii.Th'oraI»h.d™,  d"'  "'    '         "  '  """ 

cid  and  oxide  of  zinc,  as  here 

D*ibr.                Aiui. 
,..,aB* ms 


There  Is  a  considerable  loss  in  the  last  specimen,  but  there 
is  a  near  agreement  in  the  atoms  deduced  from  ihe  ttro  first 
analyses:  in  the  second,  oxide  of  zinc  12'44  At.,  carbonic 
acid  1229  At.  It  is  evident,  therefore,  that  the  mineral  is  a 
simple  carbonate  of  zinc.     Formula:  ZC. 

Sp.  Gr.  4-2— 45.     H.=5-0. 

Calamine  is  found  crystallized,   compact,  pseudomorphic. 


r 


ommonly  ^eyish  or  h 
ifaades  of  green  aod  11 
I  of  107°  4U'.  It  is  ft] 
a  long    quadrilaieral  | 
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eartliy,  and  cupriTerous,  Color  commonly  ^eyish 
ish,  but  also  occurs  of 
Primary  form  an  Obtuse  rhomboid  of 
obtuse  and  acute  rhombs,  aud  in  lo 
which  Bometimes  are  modified  ;  structure  perfectly  h 
yielding  to  cleavage  parallel  to  nil  the  primary  plana; 
exleriinl  lustre  o[  ilie  crjistals  is  between  vitreous  and  pe 
translucent  or  tipake,  and  yields  easily  lo  the  knife.  Il 
solves  wilh  elTcriescence  in  nitric  or  muriatic  acid,  but  it' 
nol,  like  the  silicate  of  zinc,  form  a  jelly  with  them.  jA 
is  infusible,  but  loses  its  transparency,  the  carbonic  m| 
driven  off,  and  the  residue  acta  like  pure  uxide  of  zinc  1 
salt  of  phosphorus  it  fuses  into  a  transparent  glass,  whici 
comes,  iu  the  reducing  jet,  clouded  on  flaming,  and  for 
white  enamel  when  cold.     It  is  negatively  electrified  by  frio 

Most  of  the  localities  of  the  foregoing  species  are  also 
mou  to  this.  A  dark-brown  colored  variety,  and  anolfae 
beautiful  bright  green,  are  fouud  in  Siberia.  Dognatzki 
the  Bannal  in  Hungary  ;  Reihel  and  BIciberg  in  Carii 
Taruowitz  in  Silesia;  Aijt-la-Chapelle ;  Mcndip  in  Som 
shire;  Mallock  in  Derbyshire;  Wunlocklicad  and  ihe 
Hills  in  Scotland  ;  oil  produce  it  in  considerable  abund 
It  is  a  very  rare  ore  in  the  mining  districts  of  Cornwal 
Devon,  but  one  or  two  mines  of  i(  are  slill  in  work.  A. 
pact,  fibrous,  semi-transparent  variety,  of  a  pale-yellow  < 
disposed  in  concentric  laminic,  also  occurs  at  Alston  Mo 
Cumberland. 

In  a  paper  by  J.  P.  Witlierell,  Esq.,  (Jour.  Acad.  A'oti 
Philad.,  V.  314,)  this  mineral  is  described  as  occurring  H 
Perkiomen  lead  mine  in  globular  and  reniform  massci^ 
pale-blue  or  brown  color,  and  possessing  a  radiated  stru« 
At  Brookfield,  Conn.,  it  occurs  in  limestone,  in  the  form  < 
impalpable  powder,  accompanying  blende  and  galena.  ' 
Houghton  has  also  detected  it  in  the  copper  region  of  H 
gan.  At  the  zinc  mines,  both  at  Franklin  and  Sterling,  I 
carbonate  of  zinc  forms  thin  incrustations  upon  the  laiuil 
the  red  oxide,  as  well  as  upon  Frunkliniie.  It  seems  lo 
constantly  by  the  decomposition  of  the  ore,  and  the  absori 
of  carbonic  acid  from  the  atmosphere. 

This  species,  however,  does  nol  so  often  occur  crystalliw 
the  siliceous  oxide,  being  more  generally  stalaclitic,  renH 
mammillated,  cellular,  and  amorphous;  sometimes  imperfl 
fibrous;  and  frequently  assuming  the  aspect  of  calcedony.' 


J 
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HYDROUS  DICARBONATE  OF  ZINC. 
The  difterence  between  ihis  mineral  and  the  preceding, » 
pointed  out  by  Smithson,  in  Nicholson's  Journal,  »i.  ?(i.  It 
accompanies  the  anhydrous  carbonate,  but  has  never  been 
fouod  tti  crystals.  Mr.  Smithson  obtained  the  following  con- 
Btituents,  from  a  specimen  from  Bleyberg  : 


These  numbers,  as  viewed  by  Dr.  Thomson,  give  very  nearly 
one  atom  carbonic  acid,  two  atoms  oxide  of  zinc,  two  atoms 
water;  and  therefore  constitute  a  hydrous  dicarbonate  of  zinc. 
Formula :  Z^C-HiAq. 

Sp.  Cfr.  3584  —  3-598.     H.  =  2  — 2-5. 

Does  not  phosphoresce  when  scraped.  When  plunged  into 
water  it  absorbs  about  one-third  of  its  weight  of  that  liquid. 
B  B,  it  becomes  yellow,  but  recovers  its  color  on  cooling. 
Before  the  reducing  tlame  it  is  entirely  dissipated,  abundance 
of  flowers  of  zinc  being  deposited  on  the  charcoal.  With 
borax  and  biphosphate  of  soda  it  fuses  with  efTervescence  into 
a  clear  colorless  glass,  which  becomes  opake  on  cooling,  if 
over  saturated.     Carbonate  of  soda  has  no  action  on  it. 


AURICHALCITE.* 

M.  MOfr.     {PtftrUeif't  Jlmnalnl,  uirlli.  *K.) 

This  mineral,  from  Loktewsk  in  Altai,  analyzed  by  the  above 
named  chemist,  gave  the  following  constituents  : 


Formula ;  2  ^ 


}C+^ 


[UK 


It  occurs  amorphous,  sometimes  granular,  and  at  other  times 
in  radiating  masses  of  a  green  color,  slightly  transparent  and 
of  liille  hardness.  In  the  alembic  it  gives  out  water,  and  be- 
comes black  ;  on  charcoal,  exposed  to  the  inner  flame,  it  is 
reduced  to  a  zinc  slag,  and  with  fluxes  shows  the  reaction  of 
copper.  With  soda  and  borax  it  is  reduced  to  a  globule  of 
copper. 
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Berzeliiis  observes  that  lliis  mineral  differs  not  esseutiilif 
fiom  tlie  grccD  cupreous  cdamine  of  M.  PairiD,  wbicli  ocean 
near  Klcopinski,  in  drusses,  in  a  corbouate  of  zinc,  very  ticb  la 
cadoiiuni.  He  supposes  il  lo  contain  more  carbonate  of  ca^ 
per;  and  the  green  calamiiie  of  M.  Falrin  is  crystallized,  anil 
baa  a  pearly  lustre.* 

WILLELMINE. 

Willsliilliie,  Ltvy  tai  BruAtM.    Willi^liiil,  LrtmJiarA     Ziscaloi  tenAamat,  D. 

A  specimen  analyzed  by  Dr.  Thomson  gare  the  following 
constituents : 

OiUaafnin. U-T la  09 

Silin .aiWI 13-« 

PsroiidK  oTinn I-4S 

AlVBilda,  ildcud  ins  .-, 1-M 

Wuer 1-M 


A  Specimen,  which  seems  to  have  been  purer,  was  analyzed 
by  M.  Levy,  who  obtained  resulls  that  approach  nearer  to  one 
atom  oxide  of  zinc,  and  one  atom  silica,  viz,  of  Z  — 73'3S,  of 
S— 27-67,  in  100  pans:  equal  to  IS'TO  Al.  of  the  former,  anJ 
laea  At.  of  ihe  lalter.  It  is  evident,  therefore,  that  ibe 
miucral  is  a  simple  anhydrous  silicate  of  zinc.  Formula  :  ZS. 
Sp.Gr.4ia     H.  =  5— 5-5. 

Crystallized  in  regular  six-sided  prisms,  terminated  by  rhom- 
bic faces  inclined  to  one  another  at  an  angle  of  about  liSC. 
Primary  form  an  Obtuse  rhomboiil  of  128'.  Color  white,  jd- 
iow,  red,  or  reddish-brown.  The  crystals  vary  from  transparent 
to  translucent.  Cleavable  in  one  direction,  perpendicular  to 
ihe  axis,  B  B,  it  decrepitates,  coloring  the  flame  green,  bui 
does  not  fuse.     Forms  a  jelly  in  nitric  or  muriatic  acid. 

It  occurs  in  the  calamine  deposits  of  (lie  Vielle  Montagne, 
near  Aix-la-Chapelle. 

A  silicate  of  zinc  from  Franklin,  N.  J.,  analyzed  by  Van- 
nxem  and  Keating,  agrees  very  nearly  in  composition  with  the 
species  above  described.  They  obtained  oxide  of  zinc  HS3, 
silica  S5-00,  oxide  of  manganese  2&i,  peroxide  of  iron  067. 

SULPHATE   or   ZINC. 


^ue»iitpUat«,  H.    Whiu  Viuial,  ' 

It  is  a  hydrous  sulphat 


J 


Beudant's  rormula,  deduced  from  his  < 
ZSl»+6Aq. 

Sp.  Gr.2036.      H.  =  2  0— 2i>. 

Greyish-,  yellowisli,  reddish-,  or  greenish-while.  Primary 
form  a  Right  rhombic  prism  or  90°  42."  It  seldom  occurs 
distinctly  cryslatlized,  generally  massive,  etalactitic,  botryoidal, 
Teniform,  and  investing  ;  cleavage  perfect  parallel  to  the  face 
0,'  Tracture  conchoidal ;  lustre  vitreous;  streak  white;  trans- 
parent or  translucent ;  with  Q  nauseous  metallic  taste.  B  B, 
it  is  Fusible  with  ebullition,  giving  ofT  its  sulphuric  acid,  and 
covering  the  charcoal  with  a  while  coaling.  It  is  readily  solu- 
ble in  water. 


It  occurs  principally  in  the  (leseried  galleries  oF  old  mine 
frequently  with  blende,  and  is  supposed  to  arise  from  the  decon 
position  of  that  mineral.  It  is  found  at  Hammelsberg  nei 
Goslar,  in  the  Hartz,  in  Austria,  Hungary,  at  Fahlun  in  Swi 
den,  and  at  Holywell  in  Flintshire;  but  it  is  a  rare  species. 


"  A  compound  ofsor 

great  deal  of  water." 
published. 

Sp.  Gr.  2-4 


HOPElTE.t 

(  TVsu.  Ssfal  S«.  £<b>.,  I.  107.) 

e  of  the  stronger  acids,  —  as  phosphoric 
earthy  base,  a  little  cadmium,  and  a 
But  no  complete  analysis  has  been 

i  — 270.     H.  =  2i)  — 30. 


fill  hDiHirorDr.Uo|w,R(i(iuPni6u«iirCk>im>lrj 
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Piimiry  a  Right  rhombic  prism  M  on  M'  =  l 
Cleavage  perfect  parallel  to  /.  Color  greyisb-wbi 
rent  or  traoslucent;  lustre  viireous,  inclining  to  peail 
face  t:  streak  while.  Surface  off  deeply  striated  U 
nally ;  rest  of  the  faces  smooth.  Entirely  soluble 
effervescence  in  the  muriatic  and  nitric  acid: 
upon  very  slowly  by  sulphuric.  Neither  pho^boreM 
electric  by  heat.  Yields  water  in  the  matrass,  and  mi 
into  a  clear  colorless  globule,  which  tinges  the  flame 

With  carbonate  of  soda  it  gives  a  sci    '  '  '    ' 

is  of  a  yellowish  color.  The  oxide  of  a 
in  great  quantity  on  the  charcoal,  and  i 
dish-yellow  tint,  which  docs  not  vanis) 
cates  the  presence  of  cadmium.  A  aoli 
nicales  a  fine  bluish  lint  to  the  melted 
racters  above  stated,  Hopeite  is  probably  a  phos^baie 
containing  cadmium;  but  it  has  not  yet  beeo  subji 
analysis. 


c  condenses q 
[  the  scoria  it 
a  cooling,  i 


\sW 


Monf.  . 


This  is  a  very  rare  substance  ;  it  was  noticed  by  Sil 
Brewster;  and  has  hitherto  heen  found  only  in  the  o4 
mines  of  AlCenberg,  near  Aix-la-Chapelle, 


MARMATITE. 

nnjaiJt    {^mtrfo  caii».«iis  Wfi,,! 

'omposed  of  sulphur 


Lsia.) 


M.Bn 

This  mineral  is  composed  of  sulphuret  of  zinc  and  sid 
of  iron,  and  the  analyses  of  two  specimens  by  the  above- 
chemist,  gave  the  proportions  as  follow 


The  atoms  of  the  former  are  to  those  of  the  latter  c 
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ent,  nearly  as  three  to  one;  conaequently,  the  formuU  for  this 
mineral  IB  thus  expressed  :  FSl+SZSI;  or  Fe+3Zn. 

It  occurs  in  black  foliated  masses,  aud  very  much  resembles 
blende  in  man^  of  its  characters,  whence  it  has  been  called 
the  "  blende  of  Marmato."  It  probably  oflers  an  example,  more 
common  than  is  generally  supposed,  of  sulphuret  ofzinc  and 
sulphurct  of  iron  chemically  combined.  According  to  Von 
Kobell,  it  is  readily  soluble  in  muriatic  acid, giving  out  sulphy- 
dric  acid  gas.  No  sulphur  is  set  free.  With  excess  of  ammo- 
nia, an  nbundnnt  precipilale  of  protoxide  of  iron  is  thrown 
down.  Pure  zinc  blende  gives  a  precipitate  with  ammonia, 
which  is  either  entirely  soluble  in  excess,  or  leaves  behind  only 
a  few  red  flocks  of  oxide  of  iron;  Marmalite  is  also  more 
easily  decomposed  by  muriatic  acid.  It  occurs  at  Marmato  in 
the  province  of  Popayan,  Columbia. 


SULPHURET   OF    CADMIUM. 

GrcPfiMtiw  Df  Prof.  Juiiaim. 

This  rare  mineral,  formerly  supposed  to  be  simple  sulphuret 
of  zinc,  was  shown  by  Lord  Greenock  to  be  a  different  sub- 
stance, and  on  analysis  by  Mr.  Connell  of  Edinburgh,  i[  was 
found  to  consist  of  22  50  sulphur,  77  30  cadmium,  and  there- 
fore, to  constitute  a  new  species.  Nearly  the  same  results  have 
been  obtained  hy  Dr.  Thomson,  viz.  sulphur  'J2'4,  cadmium 
77-6.*  It  evidently  consists  of  one  atom  of  each  of  its  elements. 

Formula:  CdSl. 

Sp.  Gr.  4-842.      H.  =  2'75. 

Translucent  to  transparent.  Lustre  vitreous,  sometimes 
almost  adamantine.  It  is  always  crystallized  in  six-sided  py- 
ramids, the  summits  being  sometimes  replaced  by  a  more  acute 
pyramid.     Some  of  ihe  crystals  are  regular  six-sided  prisms. 

It  occurs  with  prehnite  in  an  atnygdaloidal  rock  at  Bishop- 
town,  in  Renfrewshire,  and  also,  according  to  Dr.  Thomson, 
on  the  Cochno  burn,  on  the  north  side  of  the  Clyde.  Il  was 
named  by  Prof.  Jameson  in  honor  of  Lord  Greenock,  whose 
examination  of  it  ultimately  led  to  a  true  knowledge  of  its 
character. 


Rfinrajam.     Arienluia  Viiun 

Fluid  mercury  is  the 


9  produced  by  nature ; 
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presents  no  determinate  farm,  but  occurs  in  smalJ  globuleslj 
seminated  through  its  matrix. 

It  is  of  a  silver-white  color,  with  a  splendent  metallic 
Specific  gravity  13'6.     It  volatilizes  entirely  B  B,  at  lea 
a  red  heat;  becomes  solid  at  a  temperature  of — 4U°  ;  ai>d| 
easily  soluble  in  nitric  acid. 

It  occurs  in  most  or  the  mines  producing  the  ores  of  quica 

silver,  particularly  those  of  Idria  in  Caniicila,    j^lmaden  I 

Spain,  and  the  Palatinate.     At  Idria  it  is  found    in  a  kiai% 

e-clay,  which  forms  the  upper  portion  of  the  mines;  ■ 


led  by  n 


s  used  ii 


from  this 

mach,  and  at  Guar 

phuret.     Mercury 

tical  preparations; 

for  which  purpose  vast  quantities 

Europe  to  the  South  American  co 

artificial    cinnabar,    and    full 


ihing.     Near  I 
it  is  found  with  the  i 
chemical  and  phar 
ion  of  gold  and  sijv 
re  annually  exported  frat 
linent;  iu  the  formalioad 
ig  powder    for    percusad 
guns;  in  silvering  mirrors  ;  making  thermometers  and  baroMl 
ters ;    and  for  many  other  purposes.  i 

The  quantity  of  native  quicksilver  annually  obtained  tnt 
the  Almaden  mines,  is  about  twenty-two  thousand  quintal^ 
ttvo-thirdu  of  which  is  consumed  at  the  Mexican  mines  in  amd 
gamation.  In  consequence  of  the  high  price  demanded  fork 
many  of  the  Mexican  silver  mines  have  been  abandoned,  ■a' 
great  hopes  are  euterlairjed  that  some  other  material  or  procc* 
may  be  found  as  a  substitute.  Since  I82S,  the  price  has  raise 
from  $6U  to  $  1 30  per  quintal. 

NATIVE   AMALGAM.  I 

Htliii11«FhM  Amnl^tn.W.    Hctcurc  Arginul.n.  Bt.    I>iH!i^r>h>d»l  Moirnry.  M-tdU 
Aml^ime,  JVHidr.     AniAlpm,  Hen.  uid  L-      HjdrKi^iiun  dDd«cab*dnuB,  I3l  H 

Union  of  mercury  and  silver.  i 


;"sl 


The  specimen   analyzed  by  Klaprolh,  consists  of  two  a 
mercury  to  one  atom  silver;  while  Cordier's  numbers 
three  of  the  former  to  one  of  the  latter.     It  would  seem,  <ha^ 
fore,  supposing  both  analyses  correct,  that  ihey  constitute  tajj 
distinct  species.     Formula  ;  H'Ag  or  H^Ag.  1| 

Sp.  Gr.  100— 141.     H.zzlO— 35.  J 

Silver-white,  or  greyish.  Primary  form,  a  Rhombic  dodecrf 
hedron.  It  occurs  in  a  semi-fluid  state  ;  also  massive  ;  uif 
occasionally  forms  large  and  very  perfect  crystals,  with  numd 
lous  modificaliona  of  the  rhombic  dodecahedron ;   but  no  da 


HETAt.LlFEROUS 

tinct  cleavage  hns  been  observed ;  has  a  flat  conchoidal  frac- 
ture; is  aoH,  cracks  when  cut,  and  acquires  vitreous  electricity 
from  friction  when  isolated.  BB,  the  mercury  Is  volatilized, 
and  B  bead  of  silver  remains.  It  whitens  the  surface  of  cop- 
per when  rubbed  warm  upon  it.     Soluble  in  nitric  acid. 


It  is  found  principally  at  Rosenau  in  Hungary,  and  at  Mos- 
cliellandsberg  in  Deux  Ponls,  accompanied  by  quicksilver  and 
cinnabar,  in  lerruginous  and  argillaceous  veins,  and  ia  de- 
HCribed  as  occurring  at  those  points  where  veins  of  silver  and 
mercury  traverse  one  another. 


SULPHORET   OF   MERCURY. 
F«riioawui  Ruhr  Blende,  M.     Priimnln  tlioiiilioid^l  Ruhy.blnndtr,  J.    t 
|wril<im«,  a.         '      '  •     ■      •  I    ■ 

Combination  of  mercury  and  sulphur. 


Bulphnc MTa H-3S 

9e«  K I  ipmlli.  Bg«  Kla  pnXli. 

Klaproth  appears  to  be  the  only  chemist  who  has  analyzed 
this  mineral.  His  results,  divided  by  the  atomic  wt^ights, 
indicate  one  atom  of  each  of  the  elements,  or  a  simple  sul- 
phuret  of  mercury.     Formula:  H  SI. 

Sp.  Gr.  6-7  — 8-2.     H.— 20— 2-5. 

It  varies  in  color  from  carmine,  through  cochineal-red,  to 
lead-grey ;  in  this  last  case  it  is  opake,  and  has  a  metallic  Iu»> 
tre;  when  it  is  red  it  is  more  or  less  translucent,  and  exhibits 
en  adamantine  lustre.  Primary  form  an  Acute  rhomboid  of 
71°  48' and  108°  12',  in  which  it  also  occurs  crystallized;  hut 
the  crystals  are  mostly  modi5ed  by  secondary  planes  ;  also 

•  From  Ilia  GroTk,  lipirfinj  a  t>il-calaic<]  giiiD. 
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] 


;,  fibrous,  and  pulverulent.  Structure  lamellar, 
massive  somelinies  curved,  wiih  a  shiniiiir  lustre;  cli 
highly  perfect  parallel  to  P,  the  priniary  rbomboid ;  stroi 
bright  acatlet.  B  B,  it  melis,  and  is  TolatiJized  with  ■  bit 
flame  and  sulphurous  odor.  On  being  sublimated  il  crjiti 
lizeB  in  columnar  masses.    It  is  soluble  in  nitro-mui ' 


P  on  P' TI"  48* 

PoabZ 157    20 


a  on  At  .  •  . 

b2.  .  . 


1 


.    143     SS 


Figure  and  ineasuremcn»  on  Ihc  aulhoHly  of  Hiuy.  J 

The  Leberrrz  or  Hepatic  Cinnabar  is  dark-red,  sometiM 
nearly  iron-grey  ;  it  occurs  both  compact  and  slaly  ;  and,  I 
ing  generally  mixed  with  impuritieB,  such  as  biiuminous  iM 
tcr  or  clay,  affords  a  brownish  streak,  and  is  always  opalce.  1 

The  best-defined  crystals  of  cinnabar  are  found  in  the  oa 
formation  of  Moscliellandsberg  and  Wolfslein,  in  the  Paid 
note,  though  il  also  occurs  in  beds  irnversing  gneiss  at  Reid 
enau,  in  tipper  Carinthia,  in  grauwacke  at  Durnbrawa  i 
Transylvania,  and  iti  limestone  at  Neumarktel  in  Cornioli 
Well-crystallized  specimens  are  mentioned  aUo  from  Jap«| 
Mexico,  and  Brazil.  The  principal  reposilories  of  this  vA 
however,  are  Almaden  in  Spain,  and  Idria  in  Carniola,  trM 
it  occurs  almost  exclusively  massive,  and  whence  it  is  obtaia 
in  large  quantities  as  an  ore  of  mercury.  The  variety  terda 
coralinerz,  from  the  latter  locality,  consists  of  curved  lamcfl 
concretions,  which  present  the  form  and  apparent  structurn 
fossilized  shells.  ^ 

Cinnabar  is  the  tnnsl  abundant  and  most  important  ore  i 
mercury,  which  is  obtained  from  it  in  a  metallic  state  by  sul 
limatioii.  Vermilion  is,  in  fact,  pure  cinnabar,  being  a  OM 
pound  of  mercury  and  sulphur,  in  nearly  the  same  proportioi 
as  in  this  species.  —  Allan's  Manual.  In  Peru  sulphoret  i 
mercury  was  observed  by  Mr.  Blake  in  connection  with  in^ 
netic  iron,  iron  pyrites  and  galena,  at  Guancavellica  —  tl 
only  place  in  South  America  where  il  has  been  obtained  1 
large  quantity.  In  Chili  it  is  found  at  several  places  near  tl 
town  of  Copiapo  and  Coquimbo.  Near  Limach  it  is  foiui 
with  native  mercury. 


H ETA LLIFE sons    MINERALS. 


DICHLORIDE   OF    MERCUSV. 


.      PV..B.UI. 


>ic.  U.    P/nt 


Ll«,  a.    ChlomiieekdUHr, 


It  does  not  appear  that  ihe  mineral  has  been  accaraiely 
analyzed,  but  its  compositiun  ia  supposed  to  be  the  same  with 
the  artificial  calomel,  which  consists  of  chlorine  15'26  of  mer- 
cury 64'74 ;  or  one  atom  chlorine  to  two  atoma  mercury. 
Formula;  IPChl. 

Sp.Gr.648.      II.  =;  15— 20. 

Color  greyish- while,  grey,  yellowish  and  greenish-grey; 
someliines  occurs  cryalallized  in  diaiinct  quadrangular  prisms 
terminated  by  pyramids.  Primary  Torra  a  Right  square  prism. 
It  is  also  in  tubercular  crusts;  aomelinics  fibrous  ;  rarely  com- 
pact ;  is  occasionally  translucent,  with  an  adamantine  or  vitre- 
ous lustre;  nnd  is  sectile ;  fracture  conchoidal  or  uneven. 
B  B,  on  charcoal,  it  is  totally  Tolatilized  if  pure ;  in  the  ma> 
Urns  it  aiTords  a  while  sublimation,  and  mixed  with  soda  forms 
numerous  globules  of  mercury. 


The  preceding  figure  and  meisurcmenla  are  on  Ihe  aiilharity  or  Brooke. 
The  principal  locality  of  this  rare  mineral  is  Moschellande- 
berg  in  Deux  Ponls,  where  the  crystals  are  olleu  large  and 
well  defined,  coating  the  cavities  of  a  ferruginous  gangue,  and 
associated  with  cinnabar ;  but  it  is  also  met  with  in  the  quick- 
silver  mines  of  Idria  in  Carniola,  at  Almaden  in  Spain,  and  at 
Horzowitz  in  Bohemia. 


r  Na- 


I     SOBI 


IODIC    MERCURY. 

lodute  da  Menun, «  KIbkuk  latlft,  Jfcikcr.    l«iJiueiiiii]bBr,  Del  Ri,  ii>il  Uimli-ml. 

In  spots  of  a  fine  lemon-yellow  color,  in  the  variegated  sand- 
stone of  Casas  Viegas,  Mexico.  Exposed  to  the  nir,  as  well 
as  in  ammonia,  it  changes  to  black.  It  resembles  the  artificial 
protiodide  of  mercury.  —  Shtpard. 


COMBUSTIBLE    MINERALS. 


This  class,  wilh  one  esceplion,  consists  of  those  mincrijl 
which  the  baae  is  sulphur  or  carbon.  It  includes  substaiicci 
the  most  opposite  external  characters;  both  the  hardest  4 
the  softest  in  nature.  Selenium,  also,  which  is  a  non-meld 
substance,  and  most  nearly  allied  to  sulphur,  ma^  ver^  proM 
be  comprised  under  the  same  head.  1 


SULPHUR. 

r<o,  H. 


Bnlphnr,  H.  Ind  J. 


pkncfri 


I  admixj 


Sp.  Gr,  li)  — 21.  H.  =  i;>  — 2-. 
Color  when  pure,  citron-yellow;  from  accidet 
sometimes  red,  hrown,  yellowish-grey,  and  even  green,  fi 
mary  form  an  Octahedron  with  a  rhombic  base,  P  o»  P  I0| 
30',  according  to  Phillips.*  It  occurs  niassive,  disseminata 
investing  other  minerals,  and  crystallized  in  the  form  of  ■ 
acute  four-sided  pyramid,  either  perfect  or  variously  moditied 
cleavage  imperfect  and  interrupted;  fracture  conchoidal,  i 
even  in  the  impure  varieties;  lustre  shining  and  resiDOl 
varying  from  transparent  to  translucent  on  the  edges;  rt 
brittle.  It  burns  readily  with  a  lambent  blue,  or  while  l?«fl 
according  to  the  low  or  high  degree  of  temperature,  emitti 
at  the  same  tiine  a  pungent  smell  of  sulphurous  acid,  « 
fuses  into  a  brown  liquid.  It  acquires  resinous  electricilf 
friction. 


.Higlilchonibir 


1 


COMBUSTIBLE   I 


Fig.  I,  the  primary  octahedron.  Fig.  2,  [he  name  elongalcd.  Fig.  3, 
tbe  aame.  having  ils  lumaiiu  replaced.  Fig,  4  :  in  (his  two  opposile  solid 
ulgles  of  the  oclahedron  are  replaced  by  rhombic  piaaes.  Fig.  B :  in 
this  ihs  edges  of  ihe  bnse  of  the  pyramid  are  deeply  replaced  by  qundran- 
gutar  planes.  In  fig.  6,  (he  aunimiU  of  (be  primary  are  replaced  by  Tour 
triaacular  planes,  forming  a  low  pyramid  on  each.  These  replacementi 
are  also  ahonn  by  Ihe  aucceediug  ngures,  the  last  of  nbicb  has  the  acute 
pyramidal  edges  replaced  by  (dngcct  planes. 
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Sulphur  occurs  principnily  in  tivo  kinds  of  repositories, 
either  in  gypsum  and  sail  locks,  as  in  the  valleys  of  Noto 
and  Mnzara  in  Sicily,  at  Canil  neor  Cadiz  in  Spain,  and  at 
Cracow  in  Poland  ;  or  in  the  vicinity  of  active  and  extinct 
volcanoes.  In  the  latter  case  it  ia  the  result  of  sublima  " 
forming  either  crystals  in  the  clefts  and  cavities  of  the  rock, 
or  crusts,  stalactites,  and  loose  efflorescent  coalings.  In  s 
quantities  it  is  likewise  met  with  in  certain  metalliferous  n 
as  in  Savoy,  Switzerland,  Hanover,  &,c,  In  Iceland  it  is  de- 
posited by  hot  springs,  and  many  of  the  natural  medicinal  wa- 


•Oaljil 


■  b;  Fhilli 
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tera  both  of  this  and  other  countries  hold  it  largelj  in  soluboo. 
In  Sicily,  crystals  of  sulphur  tno  or  tliree  iaches  in  diimcttt 
are  occasionally  met  with ;  and  by  mucb  the  larger  proponiM 
of  what  is  used  for  commercial  purposes  is  obtained  lironi  ilift 
island  ;  at  Radoboy,  near  Crapina  in  Croatia,  it  occurs  in  i» 
bedded  spheroidal  masses,  of  a  brown  tin^e,  which  is  oniiif 
to  bitumen;  and  in  the  dark-reddish  colored  sulphur  of  da 
Lipari  Islands,  St romeyer  delected  seleoiitni.  —  Ailaa's  Mtf 
ual.  Fine  specimens  of  native  sulphur  hare  been  brou^ 
Trom  the  Sandwich  Islands.  According  to  Daiia,  the  crrstit- 
lized  variety  is  particularly  beautiful  at  the  sulphur  bai, 
Lua  Pele,  Hawaii.  In  various  parts  of  the  Andes,  tlirougbodt 
the  whole  range  of  this  extensive  chain  or  niounlaius,  sulpb*' 
is  found  in  great  abundance,  occurring  in  craters  of  extinct 
volcanoes;  in  beds  in  gypsutn,  and  forming  veins  in  porphjry, 
trachyte  and  mica  slate.  In  the  northern  part  of  Chili,  it 
forms  large  beds  in  gypsum,  and  on  the  high  ridge  of  the  C» 
dillera,  about  one  hundred  and  twenty  miles  from  Copiapoii 
a  south-eastern  direction,  are  extensive  mines,  the  sulphur  tf 
which  is  remarkably  pure,  much  of  it  not  requiring  to  be  t*- 
fined  before  it  is  used.  In  the  province  of  Quito,  in  Peru,  k 
mountains  of  porphyry  and  of  mica  slate,  there  are  large  veiM 
of  sulphur.  In  the  southern  part  of  Peru,  on  the  western  side  rf 
the  main  range  of  the  Andes,  it  is  found  in  spheroidal  masso 
scattered  over  the  plain.  It  is  abundant  also  in  the  oeighboi-' 
hood  of  the  volcanoes  of  Pulana  and  Soras,  in  the  western  part 
of  Bolivia.  These  latter  places  afford  fine  crystals.  —  BlaUt. 
In  the  United  States  native  sulphur  has  been  found  in  very 
smell  quantity  associated  with  gypsum,  as  in  Cayuga  an^ 
Onondaga  counties,  N.  Y.,  and  in  thin  layers  of  efflorescence* 
covering  leaves,  twigs,  &.C.,  in  the  vicinity  of  sulphur  spring 
which  are  charged  with  sulphydric  acid  gas.  According  to 
Prof.  Beck,  it  occurs  in  a  pure  form  in  granite  near  West 
Point.  But  usually  the  small  quantitieti  of  sulphur  that  have 
been  met  with  arise  from  the  decomposition  of  iron  pyrites. 

NATIVE   SELENIUM. 
This  is  a  very  rarely  occurring  substance,  and  forms  iibiibIIj    j 
a  thin  red  coating  on  sulphur,  or  sometimes  stnall  globular  ot    i 
botryoidal  masses,  with  smooth  and  bright  surfaces.    Fracture  J 
conchoidal.     LuHtre  vitreous.     Translucent.     Color  pale  dull  I 
red.     It  is  found  in  an  uncombined  state  only  in  the  Lipari   ' 
Islands.     It  exists  in  combination  with  sulphur  at  Fahlun  in 
Sweden,  and  was  originally  discovered  by  Berzelius.    Its  com* 
bination  with  sulphur  (sulpho-seleniie)  gives  rise  to  a  brownish 
colored  mineral,  massive,  occurring  with  salamoniac  in  tba 
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snine  islands.  Its  combinalions  with  silver,  lead,  copper,  and 
one  or  [wo  olher  melalg,  have  been  described  under  their  ap- 
propriate heads  in  this  treatise ;  as  has  also  its  single  occur- 
rence aa  an  acid  combined  with  oxide  of  lead. 


DIAMOND.* 


OclnhciiiDl  Diui 


Pure  carbon.  Symbol,  C. 
Sp.  Or.  355.  H.  — 100. 
Diamonds  are  either  colorless,  or  of  a  yellowish,  bluish, 
yellowish-green,  clove-brown,  or  rose-red  tinge.  Primary  form 
the  Regular  octahedron ;  always  foniid  io  detached  crystals, 
the  varieties  of  form  in  which  are  numerous ;  the  faces  often 
convex,  giving  ita  crystals  a  spherical  appearance;  frequently 
macled  ;  structure  perfectly  lamellar,  yielding  readily  to  cleav- 
age parallel  to  the  planea  of  the  octahedron  ;  lustre  brilliant 
adamantine;  fracture  conchoidal ;  varies  from  transparent  to 
nearly  opake.  At  a  heat  less  than  the  melting  point  of  silver 
(viz.  at  14"  Wedgewood)  it  gradually  dissipates,  burns,  and, 
combining  with  nearly  the  same  quantity  of  oxygen,  forms  the 
same  tolume  of  carbonic  acid  as  charcoal,  whence  it  appears 
to  consist  of  pure  carbon.  It  is  not  acted  upon  by  acids  or 
alkalies;  possesses  vitreous  electricity  when  rubbed;  and,  af- 
ter exposure  to  the  solar  rays,  presents  in  the  dark  a  distinct 
phosp  horescence. 


4,  S,  lee  Red  Oxide  of  Copper,  p.  4SC. 

The  crystal  reprcKnled  by  the  annex- 
ed figure  was  selected,  saejihiblling,  will) 
liiere  than  usual  beauty  and  preculon, 
the  planes  or  the  ptlmary  ocUhedron  P, 
P',  P".  and  P'".  and  (liose  of  the  cube  a, 
gcaenlly  tint 


I 


brilliaat. 
d2  are  u 


The  I 


B  dl  a 


aifi>rmly  convex  j  e>ch  of  these 
Id  reality  a  aeries  ol  planes,  u 
/  is  manifest  on  otlior  erystils.  bul  in  no 
instance  sufficiently  perfect  for  the  use 
of  llie  retteclLve  goniameter.     In  the  last 
of  the  small  preceding  figures,  these  faces 
are  shown  to  the  exclusioa  of  the  ptanei 
of  the  oclihedron  and  cube.    The  (rue  angles  of  these  sulids  are  : 
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P  on  P'  or  P" 109»  28'  16" 

P  on  0,  O',  or  o" 125     16  52 

aooa'ot  a" 80     00  00 

e  rocks  hiiherto  considered  as  tlie  matrix  of  the  di 

Secondary  ones,  as  several  kinds  of  Siindstone,  con 

Igregated   [|uarl2  pebbles;  it  ia  also  found    in  sb 

ihul  sand  and  clay,  and  in  ihe  alluvium   of  plaii 

JoslaQ  and  Brazil  arc  ihe  principal  localities  of  tt 

and  in  both  these  countries  it  is  confined  to  the  U 

ia,  wlicre  it  has  for  ages  been  an  article   of  comn 

et  wiih  in  the  district  between  Gnlcoudn  and  Mai 

;ar  Parma  in  Bundelcund,  where  some  of  ihe  most 

I  specimens  have  been  found;  and  extensively  o 

muddy,  and  in  the  vicinity  of  Ellore.     Up  to  the 

I  of  ihe  last  century,  diamonds  where  wholly  dt 

and  Borneo.     In  1829,  they  were  first  disco 

1  Mountains  by  the  expedition  under  Baron  J 

I;  they  are  found  in  the  same  alluvial   deposits  wit 

■     "razil,  the  district  of  Minas  Geraes  conipreh 

inoivn,  the  whole  diamond  grounds  of  the  A 

Icontincnt.     Diainonda  occur   among  the  gold    sunt 

"iimil,  province  of  Coiisianline,    in  North  A 

leen  sold  by  the  natives  to  the  Sardinian  Co 

.  who  scut  ihciii'lo  France.     Tuo  of  these  were 

1  for  the  G.irden  of  Plants.      Bron.'inarl  reminds  us 
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largest  and  moal  beaulirul  colored  diamonds,  is  a  rich  skjr-bfue 
brilliant  belonging  to  the  crown  jewels  of  France.  It  weighs 
sixty-seven  carats,  and  its  value  is  estimated  at  three  i  "" 
of  livres.  The  late  Duke  of  York  possessed  a  diamond  which 
approached  very  nearly  to  jet  black,  and  possessed  peculiar 
beauty  and  brilliancy.  The  largest  and  most  magnificent  spec- 
imens have  hitherto  been  brought  from  the  East,  The  Pitt 
or  Regent  Diamond,  for  instance,  the  prime  ornament  of  the 
crown  Jewels  of  France,  weighing  one  hundred  and  thirty-six 
carats,  was  found  in  the  Golconda  district;  its  ralu 
ted  at  twelve  millions  of  livres.  Though  not  the  largest,  it 
is  supposed  to  be  the  finest  in  the  world.  The  kings  of 
France  wore  it  in  their  hats,  and  Bonaparte  had  it  tixed  to 
the  pommel  of  his  sword.  That  of  the  emperor  of  Russia,  the 
weight  of  which  ia  one  hundred  and  ninety-three  carats,  is  said 
to  have  once  formed  the  eye  of  au  Indian  idol,  and  is  doubt- 
less from  the  same  vicinity.  Russia  has  several  large  dia- 
monds besides  those  which  adorn  the  imperial  sceptre.  One 
of  them  is  valued  at  .^'StiO.eOO,  There  is  also  a  large  table 
diamond  belonging  to  the  imperial  treasury.  Holland  has  one 
of  thiriy-six  carats,  volued  at  f  10,3()8.  Persia  has  several, 
four  of  them  large  ones  of  a  rose  cut,  besides  brilliants;  the 
two  principal  are  called  the  "  Sea  of  Glory,"  and  the  "  Moun- 
tain of  Splendor."  The  Rajah  of  Mattan  possesses  one  of 
three  hundred  and  sixty-seven  carats,  which  was  fouod  in 
Borneo;  and  that  of  the  Great  Mogul  is  said,  in  its  rough 
state,  to  have  weighed  not  less  than  eight  hundred  carats. 
In  Brazil,  although  of  fine  leatrr,  they  rarely  exceed  twenty 
carats.  It  is  stated  that  the  number  of  known  diamonds  of  ihe 
weight  of  thirty-six  carats  and  above,  do  not  amount  to  more 
than  nineteen  or  tvrenty.  According  to  Mawe,  the  number  iu 
Europe  of  large  size  does  not  exceed  half  a  dozen," 

PLUMBAGO.! 

BbmnbDHliiI  dnpliiw.J.    Gnphit.  W.    FprCsrbuif,  B.    RhDmbohrdrnianphito  Ui«, 

Combination  of  a  considerable  quantity  of  carbon,  with  a 
small  proportion  of  iron. 

CortonlU  BmlkUwii,  IViub 


I 


Sp.Gr.  2-08  — 2-45.    H.  =  1-0— 20. 


t  Plumh.fo,  r^oin  iu  drtoin)  Ilk*  lead  llu  •( 
IVsn  Um  Gmk,  Is  dnw )  in  illousn  lo  iu  on. 
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Color  iron  ot  sleel-grey.  Priaiary  Torm  a  regular  S«-»iW 
prisro.  It  occurs  in  kidiiey-shuped  masses,  or  dissenitnatfd  ia 
rocks;  also,  though  rarely,  crystallized  in  regular  sii-jidd 
prisma,  of  which  the  sumniiis  are  striated  parallel  to  three  of 
their  edges;  cleavage  perfect  perpendicular  to  the  axii.  ll 
has  n  gliatenitig  metallic  lustre,  a  granular  and  uneten  &» 
ture;  is  uDctuoua  to  the  touch ;  sectile,  and  the  thin  lamin 
very  flexible;  not  very  brittle;  streak  lead-colored  and  shioii^ 
BB,  it  becomes  yellow  or  brown  after  lung-contiuued  hei^  , 
but  is  inrusible;  and  is  not  affected  by  the  addition  of  i^ 
re-agent. 

It  belongs  chieHy  to  primitive  rocks,  atjd  to  the  coal  fon» 
tion.  The  purest  and  most  esteemed  plumbago  is  found  it 
Borrowdale  in  Cumberland,  where  it  occurs  in  rocks  con 
sisting  chiefly  of  grauwacke,  and  whence  it  is  obtained  in  «» 
siderable  quantity  for  the  manufacture  of  pencils.  It  occurt 
crystallized  at  Pargas  in  Finland,  in  Greenland,  and  in  tht 
United  Stales;  in  scales  like  mica  at  Arendal  in  Norwiy; 
forming  irregular  masses  imbedded  with  particles  of  ganiil 
in  gneiss,  at  Sirathferran  near  Beauty  in  Aberdeenshire;  pami 
ing  into  a  kind  of  columnar  coal  at  Craigman  in  Ayrsbiref 
at  Passau  in  Austria;  in   Ceylon;  and    many  other  plsco^ 

Graphite  is  frequently  disseminated  through  the  primitiit 
rocks  of  the  United  States,  associated  with  various  other  mil' 
erals;  as  with  the  Brucite,  spinelle  and  garnet,  in  Sussa 
county,  N.  J.,  and  Orange  county,  N.  Y. ;  the  apatite  and  lir^ 
con,  St.  Lawrence  county,  N- Y. ;  in  Bucks  county,  Peim,' 
with  tabular  spar,  pyroxene  and  scapolile.  At  some  of  Ihei^ 
localities,  it  is  pretty  uniformly  diffused  through  a  beautifol 
while  limestone  in  small  brilliant  compressed  lamins,  es* 
tremely  soft.  The  massive  variety  occurs  at  Ashford  anl 
Cornwall,  Conn. ;  Siurhridge,  Mass. ;  Thoniasion,  Me. ;  With- 
ingham,  Vt. ;  Goshen,  Antrim,  and  Bristol,  N.  If.  At  most  si 
these  last  named  localities  it  forms  veins  in  gneiss  which  are  of 
sufGcient  extent  to  admit  of  profitable  mining.  In  Buck* 
county,  Penn.,  a  workable  deposit  of  it  exists  in  sieniie. 
According  to  Dr.  Jackson,  the  plumbago  from  Antrim,  N.  H.^ 
is  soft  and  suitable  for  pencils.  The  handsomest  crysloJiisedi 
specimens  of  plumbago,  arc  said  to  have  been  found  neiT 
Ticonderoga,  on  Lake  George. 

Besides  being  extensively  used  in  the  fabrication  of  pencils, 
graphite  is  employed  in  the  manufacture  of  crucibles,  parties 
larly  those  re<]uired  for  the  purposes  of  the  mint,  as  they  sustaia 
intense  heat,  and  are  esteemed  for  their  tenacity  and  expann* 
bility.  It  is  also  used  to  diminish  friction,  to  protect  iron  froca 
oxidation,  and  to  impart  a  polish  to  ornamental  iron  work. 
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ANTHRACITE.' 
GlinikDkla,  W.    Blind  CoiL    AnIbrtcUc,  II.  Bt.    Blende  ChaHnnn 
biluaiiiHiui  Uimi'l  Co. " 

Combination  of  carbon,  with  a  small  proportion  of  ailica 
and  earthy  natter  and  water. 

TuiauiH.         Swiiud,  WdM.       Lehifh,  Ptnn.       Etaodc  liluuL 
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It  appears  Trom  these  analyses,  that  the  American  and  Toreign 
anlhraciies  present  about  the  same  comixisilinn.  The  mean  of 
twenty  analyses  of  anthracite  from  diHerent  mines  in  Pennsyl- 
vania, by  Prof.  Rogers,  gives  about  eighty-seven  per  cent,  of 
carbon,  eight  of  water,  and  tive  of  earthy  matter. 
Sp.  Gr.  1-4— 1  a     H.^20  — 25. 

Of  this  substance  there  are  three  varieties.  Ufassive  An- 
thracite is  of  an  iron-black  color,  oflen  superflcially  tarnished 
and  iridescent,  and  occasionally  with  a  splendent  metallic  lus- 
tre; fracture  conchoidal  and  shining;  is  light  and  brittle.  It 
burns  without  flame  or  odor,  leaving  a  whitish  ash,  when  con- 
taminated with  only  a  small  portion  of  oxide  of  iron.  It  oc- 
curs  at  Meissner  in  Hesse. 

Slatif  Anthraeite  has  a  brownish-black  color.     The  struc- 


mperfectly  slaty 
metallic  lustre;  fracture  fli 
somewhat  seclile,  and  brittle. 
The  deposits  of  anthracitt 
are  probably  more  extensive  t 
The  Slates  of  Massachuseli: 


ichoidal ; 


vith 


somewhat 
ily  frangible. 


the  Slate  of  Pennsylvania, 
those  of  any  other  country, 
nd  Rhode  Island,  afford  beds 


of  moderate  extent  and  thickness,  which,  however,  have 
been  bui  partially  explored.  It  is  estimated  by  Prof.  Rogers 
thai  the  anthracite  mines  of  Pennsylvania  furnished,  during 
the  year  1838,  upwards  of  nine  hundred  Ihomand  Ions  of 
this  valuable  combustible.  The  quantity  now  supplied  is 
much    greater.      "  The   southern    anthracite    coal    basin    of 
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Pennsylvania,  where  the  most  extensice  mining  openlHM 
are  carried  on,  occupies  an  area  of  sixty  miles  in  length,  ai 
two  in  average  breadth,  having  in  the  middle,  an  aggi^ 
thickness  of  coal,  exceeding  one  hundred  feet.  This  15  d 
above  the  tvaier  level,  below  which  hundreds,  naj  thousandsl 
feet  of  coal  lie  still  untouched."  —  Prof.  Ragm'  Scam 
Annual  Rrjmrt  on  the  Geology  nf  Pennsylvania* 

In  England  it  is  found  in  the  coal-forniaiioa  near  Woisali 
Staffordshire  {Stone  Coal);  in  Wale'j,  in  the  southern  panai 
Brecknockshire,  Carmarthenshire,  and  Pembrokeshire  ( WA 
Culm) ;  in  the  same  situation  near  Cumnock  and  KitniaraM 
in  Ayrshire,  and  many  other  parts  of  Scotland  (Blind  Cod^ 
aud  at  Kilkenny  in  Ireland  {Kilkmny  Coal). 

Columnar  Anthracite  occurs  in  shorl  prismatic  concretio 
either  straight  or  curved ;  uf  an  iron-black  color,  with  a  sH 
ing  metallic  lustre,  and  occasionally  tarnished  externally.  U 
opake.Bofl,  light  and  btiltle.  It  burns  without  flame  or  smcd 
It  is  principally  found  at  the  Meissner,  in  Messia,  forming^ 
upper  portion  of  a  bed  of  brown  coal,  which  is  covered  I 
basalt;  at  Craigman  in  Ayrshire,  also,  aad  io  some  ot  i 
Newcastle  pita,  it  occurs  in  contact  with  dykes  of  gtt» 
stone,  at  (he  former  frequently  passing  into  plumbago. 

These  varieties  being  more  difiiculily  inllammable  than  biB 
minous  coal,  are  principally  used  in  lime-kilns,  malt-kib 
irott  foundries,  and  sucli  like;  for  when  ignited  in  considec 
ble  quantity  they  burn  with  a  sEroni;  and  durable  heal;  M 
indeed  much  of  the  dilRculty  of  kindling  may  be  overcome  I 
the  addition  of  some  charcoal,  and  the  judicious  applicatil 
uf  a  current  of  air.  In  the  Uniied  States,  particularly  in  Nl 
England,  where  bituminous  coal  is  not  found,  this  forms  A 
principal  fuel  of  the  maralime  cities,  and  is  applied  to  neat 
every  purpose,  for  the  production  of  heat  in  the  domestic  DM^ 
in  the  arts  and  manufactures.  Hecenily  it  has  been  applied 
to  the  smelting  of  iron  ores  with  hot  air-blasl,  in  Great  Britaii 
and  ihe  United  Stales-.  — See  Notts  on  the  t'se  of  AnlkraaH 
IB  the  Manufacturt  of  Iron,  by  W.  R.  Johnson.  t 

Closely  allied  to  the  present  species  is  the  Mineral  Corfa 
or  Mineral  Charcoal,  which  occurs  in  thin  layers,  and  librai 
distinct  concretions  of  a  delicate  silky  black  color,  in  most 
the  coal  fields  of  Great  Britain;  at  Voilsberg  in  Styria;  IKiri 
Island,  Greenland,  Pennsylvania,  and  elsewhere. 

•  Piir  u  IntCFMting  hffduhI  of  Ih«  ml  «*I  dil-Hlu  nl  Frnnijlvtuiu,  •»  ulkMl 
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MrNERAL    OIL. 
Under  this  term  is  comprehended  two  substances,  Naphtha 
and  Petroleum  ;  both  of  which  are  liquid,  highly  inflammable, 
and  lighter  than  water. 

I.     NAFHTBA.* 

Bitumc  LiquMfl  Blmciulni,  H.    1^  Naphto,  Br.     BilniDe  Nipllui,  Dt. 

HydispV.' ,'.'.".'.'.'.'.' .'n-8.  .V  i '.'."  ^' ;!!!  I !; .'  1*78 


It  ia  nearly  colorless,  sometimes  yellow,  and  transparent ;  it 
burns  with  a  white  flntne,  much  smoke,  gives  out  a  penetrating 
odor,  and  leaves  no  residuum.  It  dissolves  resins,  but  is  not 
itself  Boluhle  either  in  alcohol  or  clher. 

It  is  found  in  large  quantity  in  Persia,  and  in  the  Birman 
empire.  At  Rangoon  there  are  said  to  be  upwards  of  five 
hundred  naphtha  wells,  which  yield  annually  about  four 
hundred  and  twelve  thousand  hogsheads.  It  is  of  essential  use 
in  the  manufacture  of  varnish,  and  is  preferred  to  oil  in  the 
formation  of  oil  paint,  from  its  property  of  drying  with  great 
rapidity.  Like  alcohol,  it  is  employed  for  removing  spots  of 
grease  from  woollen  and  other  stufEi,  but  it  is  difficult  lo  de- 
stroy the  disagreeable  odor  which  it  emiis.  Near  the  Caspian, 
and  elsewhere  in  Persia,  it  is  used  instead  of  oil  for  lamps. 


common  tar,  ha 
is  of  a  blackish 
ble,  emitting  du 
a  little  residue  i 


Ma  NuiraliB,  H.    Peirol,  Br.    Blluna  PcltDla,  Bu 

.he  usuni  temperature,  is  rather  thicker  than 
a  strong  disagreeable  bituminous  odor,  and 
r  reddish-brown  color.  It  is  very  combusti- 
ing  ignition  a  thick  black  smoke,  and  leaving 
the  form  of  black  coal. 
It  is  found  in  many  countries,  principally  in  those  producing 
coal.  At  several  places  in  France.  In  England,  at  Ormskirk 
in  Lancashire,  and  at  Coal  Port,  near  Conlhrookdale.  In 
Scotland,  at  St.  Catherine's  Well  near  Edinburgh,  and  in  the 
Isle  of  Pomona,  one  of  the  Hebrides.  It  occurs  also  in  Bava- 
ria, Switzerland,  and  in  Italy,  near  Parma.  At  (he  latter  place 
the  petroleum  gives  out  so  powerful  an  odor  that  the  workmen 
cannot  long  endure  it  at  the  bnllom  of  the  petroleum  wells 
without  danger  of  fainting.  It  is  found  in  many  other  parts 
of  Europe,  and  in  America. 

In  the  United  States,  this  variety  b  met  with  in  Virginia, 


•  Pram  Ih 
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Varies  from  brown iah-black  lo  black;  occurs  massive,  with 
a  conchoidal  fracture,  and  shining  resinous  lusire;  is  opake, 
and  very  briille.  Specific  gravity  I  —  I'fi.  When  robbed,  it 
gives  out  a  bituminous  odor.  By  combustion,  it  leaves  a  small 
quantity  of  ashes.  It  consists  chiefly  of  bituminous  oil,  hydro- 
gen gifg,  and  charcoal,  but  the  latter  is  in  greater  proportion 
than  in  elastic  bilnmen.  Like  the  elastic  variety,  it  is  ofien 
soA  when  found,  but  soon  htirdens. 

This  is  much  the  most  common  variety  of  bilunien.  It  is 
found  in  the  Palatinate;  in  France  ;  atlS'euchatel  in  Switzer- 
land; in  large  strata  in  Aviona  in  Albania;  and  in  masses  on 
the  shores  or  floating  ou  the  surface  of  the  Aaphaltic  lake  in 
Judea,  called  the  Dead  Sea.  h  abounds  in  the  Island  of  Bar- 
badoea  and  Trinidad  ;  in  the  latter  it  forms  with  sand  a  lake 
three  miles  in  circumference,  called  the  Pitch  Lake,  the 
thickness  of  which  is  unknown.  A  gentle  heat  renders  it 
ductile,  and  when  mixed  with  grease  or  common  pilch  it  is 
used  for  paying  the  bottoms  of  common  ships.  The  ancients 
employed  bitumen  in  the  construction  of  their  buildings,  and 
the  Egyptians  used  it  for  embalming. 

It  appears  from  the  intelligent  American  missionaries  who 
have  visited  Western  Asia,  that  this  mineral  is  now  but  seldom 
found  OD  the  shores  of  the  Dead  Sen,  even  in  small  masses, 
however  plentiful  it  may  have  been  in  former  times.  Accord- 
ing to  Mr.  Smith,  it  has  been  known  to  make  its  appearance  in 
considerable  masses  only  after  an  earthquake.  That  of  1834, 
caused  a  large  quantity  to  rise,  of  which  the  Arabs  brought 
about  six  hundred  pounds  to  market.  See  an  interesting 
paper  on  the  Geology  of  Western  Asia,  compiled  from  notes 
of  American  missionaries,  by  Prof.  Hitchcock,  in  the  Reports 
of  the  Assnriation  of  American  Grologisls,  i.  371.  Bitumen  is 
found  in  small  quantity  in  several  parts  of  the  Andes  of  Chili. 
In  the  Island  of  Cuba,  solid  bitumen  (called  Cbapapote)  is 
found  near  the  towns  of  Havana,  Trinidad  and  Villa  Clara. 
Its  color  varies  from  reddish  brown  lo  jet  black.  Fracture 
conchoidal.  —  See  analysis  of  Chapapote  ond  some  account  of 
the  extensive  coal  mine  near  Havana,  by  J.  H.  Blake,  in  the 
Amer.  Jour,  of  Science,  xlii.  388. 
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BITUMINOUS   COAL. 
ite,  GroUDhle,  W,    Boullla,  n.    Slaie-Coil,  F 


Sp,  Gr.  12  — 1-5.     II.=  1-0  — 2-3. 

It  is  of  a  black  color,  frequently  with  an  irridesccnt  lam 
It  occurs  massive;  the  atruclure  in  one  direction  is  sl,.^ 
Bomeiiines  it  is  so  in  two  directtoos;  the  fragmeats  farj 
Bhspe  from  neatly  the  proportions  of  the  cube,  to  those  o( 
rhombic  prism  greatly  resembling  that  of  mica  ;  it  someit 
contains  ihin  parallel  layers  of  mineral  carbon  ;  fracture  h 
and  imperfectly  conchoidal,  frequently  with  a  brilliani  sc 
inetnllic  lustre.  It  burns  with  a  bright  flame  and  much  smo 
but  this  coal  commonly  contains  some  proportion  of  earthy] 
gredients. 

The  composition  of  the  principal  foreign  varieties  of  bil 
minous  coal  is  shown  by  the  following  table,  conipiletl  t 
diSerent  sources. 

Volililt  Muiar.         Ch 


«eilC«iiB«ICoi.U  — JT-rmiu. 75-s 

"       Dsrbjihim       ^         ||    «■ 

ncUH  Cd.i,  No..  s»ii..  -J.  tr.  au,. . 

Cl^.— BirtJtur. 

"m 

¥^)r..~Jf»t<I 

—  «■ 

B>ls;ri>.  — fifrUur 

Ataii        B«rtt«r. 

...IB 

::;S 


The  following  table  shows  the  composition  of  some  of 
jrincipal  varieties  of  American  bituminous  coal. 


c™.fiK.n  c™'i,  indi.nn,    iy'^'B^'"'.Ui-ai.V.V.'.V.\V.\aa^'."'." 

Mid  l,i:lhiiiill*"ii].  Viri-inm,  j-*' =•■■»"■  .,..«M13 STMH 

Fml'a  Mine,  M.irjl.M.,!.— Pr-/  DtraUl. W     9D-S0 

MiiiLDihino.va.— p^^..s,u™«..»j/ft,(»BitGi-  ji^ ;; 

Dr.  Thomson  inclines  to  the  opinion  that  coal  is  a  dirtt 
combination  of  carbon,  hydrogen,  oxygen  and  azote,  and  not 
compound  of  bitumen,  &,c,,  as  has  been  supposed  ;  and  he  hi 
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Slated  ihe  composition  of  several  varieties,  giving  the  propor- 
tions of  cnrbon,  hydrogen,  oxygen  and  ozoie.  TIma  :  Nriccas- 
tle,  or  coking  coal,  carbon  75*28,  liydrogen  4-18,  azote  1596, 
oxygen  458.  Splint,  or  light-burn  hard  eoal,  from  Glasgow, 
used  for  making  coke  and  smelting  iron,  carbon  75,  hydrogen 
6  25,  azote  0-25,  oxygen  12-5. 

It  occurs  in  many  countries  of  the  European  continent,  and 
is  the  common  coal  of  the  most  extensive  British  collie 
In  Nova  Scotia,  New  Brunswick  and  Cape  Breton,  bitu 
coal  abounds  in  the  New  red  sandstone  and  shale.  The  Pic- 
tou  and  Sydney  mines  have  been  the  most  extensively  explored. 
The  coa!  from  the  former  is  peculiar  on  account  of  the  abun- 
dance of  mineral  charcoal  it  contains  ;  and,  for  domestic  pur- 
poses, this  is  thought  to  give  it  an  advantage  over  the  Sydney, 
and  most  other  bituminous  coal,  by  preventing  it  from  cement- 
ing together  while  cousuming. 

In  the  United  States,  extensive  beds  of  bituminous  coal  ex- 
ist in  Virginia,  Maryland,  and  several  of  the  Western  States. 
The  mines  in  the  neighborhood  of  Richmond,  Va.,  have  been 
the  longest  explored,  and  they  continue  to  supply  various 
parts  of  the  country  with  a  valuable  combustible.  According 
to  Prof  Rogers,  the  coal  measurea  at  the  Mid  Lothian  mines, 
where  the  coal  beds  are  very  thick  and  pure,  rest  immediately 
upon  granite.  The  Cumberland  coal  rainesof  Maryland,  from 
their  central  position,  and  the  unsurpassed  excellence  of  the 
coal  they  have  furnished,  promise  to  become  of  very  great 
value.  This  coal  is  even  purer  than  the  imported  canuel  coal, 
as  it  contains,  according  to  the  analysis  of  Dr.  T.  P.  Jones, 
carbon  78,  bitumen  19,  alumina  and  oxide  of  iron  only  3.  Bi- 
tuminous coal  occurs  plentifully  in  Ohio  and  Indiana,  and  one 
of  the  most  extensive  and  valuable  deposits  is  at  Cannelton, 
Perry  county,  in  the  last  named  State. 

1.  Cannel  CoAi..  Kennel  Kohle,  W.  Houille,  H.  Of  a 
greyish-black  color,  and  occurs  massive;  fracture  large  and 
flat  conchoidnl,  with  a  glimmering  resinous  lustre;  brittle. 
Specific  gravity  1-2.  It  burns  with  a  bright  Qnme,  but  at  the 
same  time  decrepitates  and  flies  into  angular  fragments.  It  is 
common  in  the  upper  beds  of  our  coal  deposits,  as  near  Wigan 
in  Lancashire,  at  Clee  Hill  in  Shropshire,  and  Newcastle; 
and  in  Scotland,  at  Gilmerton  near  Edinburgh,  and  Muirkirk 
in  Clydesdale.  The  name  Cannel  is  supposed  to  be  derived 
from  the  word  candle,  because  in  some  places  it  is  used  as  a 
substitute.  In  Scotland  it  is  termed  Parrot  coal.  As  it  re- 
ceives a  polish,  it  is  occasionally  made  into  snuff-boxes,  ink- 
stands, &,c. 
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2.  /(■(.  Pechkohle.  W.  Jajet,  H.  Pitch  Coal,  J.  SoA 
generally  of  &  velvet-black;  U  occurs  in  elongated  re&iCa 
masses,  and  aometimes  in  the  ehape  of  branches,  niih  a  !■ 
lar  woody  structure ;  thiH  atruciure  is  visible  iDtcrnall;  oqM 
transmitied  light  and  in  specimens  cul  extremely  thin;  itl 
thea  a  browu  traualucent  appearance.  It  presents  a  brilHa 
resinous  I usl re,  and  a  perfect  conchoiilal  fracture;  isM>fl« 
brittle,  and  Utile  heavier  than  water  ;  burns  with  a  green 
flame  and  strong  bituminous  smell,  leaving  a  yellowish  mJ 
Jet  occurs  principally  in  marly,  schistose,  or  sandy  beds,  1 
several  places  in  France,  where  it  is  sometimes  found  encloM 
amber;  near  Wittemberg  iu  Prussia;  and  in  detached  Era 
ments,  in  the  amber  mines  on  the  coasts  of  the  Baltic.  1 
England  it  occurs  in  aluminous  shnle,  at  Whitby  in  Yorksliir 
It  is  worked  into  various  trinkets,  chiefly  worn  as  part  of  ll 
mourning  habit ;  but  when  not  aulliciently  fine  and  bard  I 
that  purpose,  it  is  used  as  fuel.  i 

3.  Brown  Coo;.— Braunkohle,  Lignite,  W.  ThissubsllB 
is  perhaps  principally  characlerized  by  its  odor  when  in  aM 
of  combustion,  which  resembles  that  of  peal;  the  lamfl 
weak ;  it  appears  to  have  but  little  analogy  with  common  M 
It  occurs  massive,  and  brown,  of  various  shades,  and  brovrMl 
black  (Moor  coal);  the  fracture  is  earthy,  or  fibrous,  anfl 
the  latter  case  Ji  generally  possesses  more  or  less  of  the  stnfi 
tore  of  wood  f  Wood  coal) ;  but  it  is  frequently  sufficiend 
compact  to  afford  a  more  or  less  perfect  concboidal  fractan 
with  a  somewhat  resinous  lustre,  and  is  nearly  black.  It  yidd 
to  the  knife,  occasionally  to  the  pressure  of  the  nail;  i 
grains  of  the  Bovey  brown  coal  aflbrded  on  distillation  60  gn 
of  water,  acidulous  and  bituminous;  21  grains  of  thick  bra 
oily  bitumen  ;  90  of  charcoal ;  and  29  of  mixed  gases,  hjA 
gen,  carbureiled  hydrogen,  and  carbonic  acid. 

The  earthy  and  librous  varieties  occur  together  in  TbuC 
gia,  in  the  circles  of  Saale  and  Leipsic,  and  at  the  Meis 
Hessia,  forming  beds  20  to  40  feel  thick,  and  several  sqal 
miles  in  extent :  also  in  Prance,  Silesia,  Bavaria,  and  oil 
European  countries.  In  Englnnd,  the  fibrous  and  compt 
kinds  (Bavey  coal)  are  found  near  Bovey  Tracey  in  Der« 
ahire,  forming  beds  of  various  thickness,  interposed  betwi 
brownish  clay  ;  small  veins  of  coal  are  found  in  the  cb 
together  with  retinnsphali.  The  fibrous  variety  also  occur! 
the  mouth  of  the  Ouse  in  Sussex ;  abundantly  in  the  Fafi 
Isles,  particularly  Suderoe ;  and  in  the  county  of  Antrim  il 
bedded  in  trap. 
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DjrtoJil*,  Cir^iir.    Houillo  Ps|>;r>D«ii,  fxuu.    Itsiih  ii  Vnt«^a -Iti  SiciUni. 

It  occurs  in  masses  of  a  greenish-grey  or  yellow  color,  and 
either  compact  or  laminated,  sometimes  both.  It  is  extremely 
fragile,  emits  an  argillaceous  odor  when  breailied  on,  and  is  of 
the  specilic  gra?ity  of  l'14(i.  It  burns  with  a  considerable 
flame  and  smoke,  and  an  almost  insupportably  fetid  odor,  with 
a  crackling  noise,  leaving  a  residue  uf  nearly  half  its  weight, 
unnltered  in  form.  Macerated  in  water,  it  becomes  translu- 
cent, and  its  lamjnx  acquire  flexibility. 

It  occurs  at  Melili,  near  Syracuse,  in  a  bed  in  secondary 
limestone. 


: 


Resinous  elec- 


HrdnHon T'Jt ll-«9 

U'lypD 6-73 )-TT 

IM'ba  Dnpisr.      aO'tn  Vn. 

Sp.  Gr.  10—11.     n.  =  20  — 2-5. 

In  irregular  nodules,  masses,  or  grains,  generally  of  ayellow 
or  yellowish- while  color;  sometimes  reddish-brown.  It  is 
brittle,  and  yields  easily  to  the  knife;  is  occasionally  trans- 
parent, always  translucent;  fracture  more  or  less  perfectly 
conchoidal,  with  a  vitreous  or  res'  "  "     ' 

iricity  easily  produced  by  frictio; 
the  science  of  electricity,  which  i 
the  Greek  name  for  amber. 

It  yields  by  distillation  an  acid  called  the  surcinie  arid,  and 
leaves  an  extremely  black,  shining  residue,  which  is  employed 
as  the  basis  of  the  finest  black  varnishes.  It  burns  wilh  a  yel- 
low flame,  emits  an  agreeable  odor,  and  leaves  a  light,  shining, 
black  coal.  Is  soluble  in  alcohol.  The  experiments  of  Sir 
David  Brewster  on  the  optical  properties  of  amber,  leave  no 
doubt  of  the  origin  of  this  substance  being  derived  from  the 
vegetable  kingdom,  as  the  traces  of  regular  structure  indicated 
by  its  action  on  polarized  light  are  not  the  effect  of  the  ordi- 
nary laws  of  crystallization  by  which  melliie  has  been  formed. 


known  to  be  formed  by  the 
lion  of  vegetable  fluids. 

The  largest  specimens  of; 
where  it  is  disengi 
50-    ' 


594  COMBDSTIBLB    MIKEBAL3. 

ashore.  It  also  occurs  occasional];,  presenting  vktj  pecoUc 
tinges  of  blue,  on  the  Sicilian  coast  near  Catftitiai  imbeilM 
in  brown  coal  at  Hascn  Island  in  Greenland  ;  in  Pol*i4 
France,  Italy,  and  many  other  countries;  and  occasionally ■ 
the  beds  of  gravel  in  the  neighborhood  nf  London,  and  on  til 
coasts  of  Norfolk  and  Suifolk.  In  (he  United  Slates  il  M 
been  found  in  the  alluvial  deposits  of  sand  and  gravel  at  CJ 
Sable,  Mnryjand.  Of  those  insects  which  have  been  origioM 
enclosed  in  amber,  some  have  evidently  struf^gled  bard  U 
their  liberty,  and  even  left  their  limba  behind  them  in  tl)«4i 
tempt;  it  being  no  unusual  thing  to  find  in  a  mass  of  ambci 
which  contains  a  stout  beetle,  the  animal  wanting  one  or  pn 
hapa  two  of  its  legs,  and  those  limbs  left  in  difi'erent  piMJ 
nearer  that  part  of  the  mass  from  which  it  set  out.  ThisM 
may  account  for  the  common  accident  of  finding  legs  or  wM 
of  tliea  without  the  rest  of  their  bodies  in  pieces  of  imM 
the  insects  having,  when  entangled  in  the  yet  soft  and  risoi 
matter,  escaped  at  the  expense  of  leaving  those  limbs  b«luM 
them.  Most  if  not  all  of  these  insects  are  unknown  attti 
present  day.  —  Allan's  Manual. 

Amber  is  used  in  the  fabrication  of  ornaments  by  the  Tinl| 
as  mouth-pieces  for  their  pipes,  &c. ;  and  considerable  tn 
is  attached  to  large  transparent  specimens.  The  cooiM 
varieties  are  used  for  making  varnish. 

HATCHETINE." 

HosDUin  Tallow.  HInvnl  A6is*Krio,  Cnf^uri.    {Aan.  BfPka.,  f.  ise) 

A  specimen  analyzed  by  Prof  J.  F.  W.  Johnston,  {Lm 
and  Edinb.  Phil.  Journ.,  \ii.  338,)  yielded  carbon  "6« 
hydrogen  12-479,  or  one  atom  of  each  element. 

This  singular  mineral  varies  in  color  from  yellowisb-wfal 
to  wax  and  greenish-yellow.  It  occurs  either  flaky,  like  ^ 
maceli,  or  sub-granular,  like  bees'  wax.  When  flaky  i(  hM 
slightly  glistening  and  pearly  lustre,  and  a  considerable  degii 
of  transkicency  ;  when  sub-grnnular  it  is  dull  and  opake.  It  i 
of  about  the  hardness  of  soil  tallow,  and  possesses  oeilher  oda 
nor  elasticity  ;  but  is  so  fusible  as  to  melt  in  water  heated  bo 
lov^  170°;  and  is  very  light.  Specific  gravity  0-!lI6.  Lifa 
elastic  bitumen,  it  is  readily  soluble  in  elher ;  and  both  scM 
tions,  by  spontaneous  evaporation,  leave  a  viscid  oily  mattei  I 
separate  drops,  but  that  from  Hatcheline  is  still  inodorM 
while  the  one  from  elastic  bitumen  retains  strongly  the  pefli 
liar   odor  of  that  substance.      Haichetiue  distilled   over  til 

•  So  munoJ  ID  Iiongi  gf  tbo  oraiiifal  ohcmiil  Chu.  lUlehmi.  Eiq..  F,  R.  SL 
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naked  Game  of  a  spirit-lamp  assumes  the  bituminous  smell,  and 
yields  a  butyraceous  substance  of  a  greenish-yellow  color,  a 
coaly  matter  remaining  in  the  ictoit ;  at  a  lower  heat  it  alfords 
a  tight  oil. 

It  occurs  among  the  coal  measures  of  Glamorganshire,  and 
in  some  of  the  Midland  counties  of  England.  Also,  with  cal- 
careous spar  and  small  (|uartz  crystals,  in  iron-stone  at  Meihyr 
Tydvil  in  South  Wales. 


SCHERERITE. 

Bcliornnt,  S^amr^^.    ^HEarliclM  NophlbaliDr,  StAtrfr,    StttDIm  BCiculJIrlB,  D. 

Consists,  according  to  Macaire,  of  carbon  T!t'0,  hydrogen 
240. 

Exists  in  loosely  aggregated,  whitish,  leebly  shining,  pearly, 
crystalline  grains,  and  Tolis,  which  generally  occur  in  nests. 
It  is  rather  heavier  thou  wnter,  does  not  feel  greasy,  is  very 
friable,  and  has  no  taste.  It  melts  readily  into  a  colorless  lifjuid 
at  a  temperature  of  112°,  and  in  that  state  resembles  a  fatty 
oil,  and  penetrates  paper  in  the  same  manner;  the  spots,  how- 
ever, thus  produced,  disappear  when  the  paper  is  heated.  On 
cooling,  the  melted  mineral  crystallizes  in  four-sided  acicular 
crystals.  When  exposed  to  lire,  it  inflames  and  burns  com- 
pletely away,  with  a  feeble  aromatic  smell.  Is  insoluble  in 
water,  but  melts  easily  in  alcohol,  etlier,  and  concentrated  sul- 
phuric acid.  Occurs  in  beds  of  lignite  at  Ussnack  near  St. 
Gall,  and  at  Bagh  in  the  Wesierwald,  Switzerland  ;  and  was 
named  aAcr  its  discoverer,  Captain  Scherer. 

OZOKERITE.* 

Sp.  Gr.  0-95.5.      Soft. 

Color  yellowish-brown;  translucent;  has  a  slight -odor  of 
bitumen,  and  softens  by  the  hent  of  the  hand,  so  that  it  may  be 
kneaded  like  wax.  Fuses  readily,  and  emits  a  stronger  bitu- 
minous odor  whilst  doing  so;  burns  with  a  clear  bright  flame, 
and  leaves  no  residue.  Not  alTccted  by  acids  or  water,  and 
only  slightly  by  healed  alcohol.  Is  soluble  in  ether  or  oil  of 
turpentine,  with  a  yellow  color.  It  contains  carbon  65-204, 
hydrogen  13-787. 

Occurs  in  considerable  masses  at  Slanik  in  the  Buchau  dis- 
trict of  Moldavia,  where  it  has  been  long  used  by  the  peasants 
for  fuel. 
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MELLITE. 

Pyramidal  Mellicbrooe  Retin,  M.    Honeyatooa,  J.    Hoainieio,  W.    JfeUhe.B. 

or  AJamiiia.     Mellia  pjramidaiu,  O. 

Combination  of  mellitic  acid,  alumina,  and  water;  or  i 
hydrous  mellate  of  alumina : 

Mellitic  acid 46  0 41^ 

Alumina l&O ]4.5 

Water 38H) 44-1 

lOOH)  Klaprotfa.         1(XH)  WShler. 

Formula,  given  by  Dr.  Thomson,  from  the  first  analjiis: 
AIMel+4Aq.  But  Wohler's  comes  nearer  to  one  At  icid 
and  one  of  alumina,  if  we  take  Dr.  Thomson's  atomic  weieiiu. 

Sp.  Gr.  1-58—  1-66. 

Color  honey-yellow,  reddish,  or  brown.  Primary  form  tk 
Octahedron  with  square  base,  in  which  it  also  occurs  with  the 
summits  of  the  octahedron  truncated.  Cleavage  parallel  to  the 
planes  of  the  primary,  but  difficultly  obtained ;  fracture  cofr 
choidal ;  transparent  or  translucent ;  lustre  resinous,  inclininf 
to  vitreous.  It  is  slightly  resino-electric  by  friction;  BB,it 
becomes  of  an  opake-white  with  black  spots,  and  is  at  length 
reduced  to  ashes ;  when  burnt  in  the  open  air  neither  smoke 
nor  flame  is  observable,  and  it  eventually  acquires  the  cokr 
and  consistence  of  chalk.     Soluble  in  nitric  acid. 


P  on  P' ; 1180  S' 

P'  on  P" 93  0 


The  mellite  is  a  rare  mineral,  having  hitherto  only  been 
found  at  Astern  in  Thuringia.  It  occurs  in  bituminous  wood, 
and  earthy  coal,  and  is  generally  accompanied  by  sulphur. 

RETINASPHALT. 

Retinite,  J.    Retinasphalt,  Ilatchett.     Bitumen  fragrans,  D. 

Contains,  according  to  the  researches  of  Hatchett    and  Dr 
Troost  (Am.  Phil  Trans.,  ii.  110,  1825;  : 

Cape  Snblo,  Md. 

Betin  soluble  in  alcohol ...55  Rp!«in 42'5 

Insoluble  bituminous  mutter 41  Bitumen 55-5 

Earthjr  substances 5  Alumina  and  iron j  .5 

Loss 1-5 

100  Hatchett.  

lUO-0  Dr.  Troost 

Sp.  Gr.  M  — 12.     H.=  10  —  2  0. 
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It  occurs  in  irregular  opake  masses  of  a  pale  browiiish-yellaw 
color,  havipg  a  glistening  lustre  aud  imperfect  conchoidal  frac- 
ture. It  is  bridle  and  aofl;  when  placed  on  hot  iron  it  mclls, 
smokes,  and  burns  with  a  bright  flatne,  emilling  a  fragrant  odor. 
Fartlj'  soluble  in  alcohol,  with  an  unctuous  residue.  Though 
this  species  e:ihibits  characters  somewhat  different  from  those 
of  bitumen,  it  yet  appears  to  be  more  nearly  allied  to  that  than 
to  any  other  substance.  The  variety  from  Bovey  Tracey  ia 
Devonshire,  where  it  is  found  accompanying  brown  coal,  haa  a, 
dry  earthy  texture ;  while  that  from  Wolchow  in  Moravia  is 
hard  and  resinous.  It  was  discovered  in  connection  with 
amber  b;  Dr.  TroosI,  at  Magothy  river,  Cape  Sable,  Maryland. 

FOSSIL   COPAL. 

Fossil  copal  or  Highgale  resin  was  found  in  considerable 
quantity  in  the  bed  of  blue  clay  of  which  Highgale  Hill,  near 
London,  iu  great  measure  consists.  It  is  in  irregular  pieces  of 
a  light-yellowish  and  dirly-hrown  color,  somewhat  Iranslucent, 
and  with  a  resinous  lustre;  it  is  brittle,  yields  easily  to  the 
knife,  and  is  but  little  heavier  than  water,  its  specilic  gravity 
being  only  ]'04G.  It  gives  out  a  resinous  aromatic  odor  when 
heated,  and  melts  into  a  limpid  fluid;  when  applied  to  the 
candle  it  takes  lire  and  burns  with  a  clear  yellow  flame  and 
abundance  of  smoke,  as  is  the  case  with  other  resins;  B  B,  it 
burns  away  without  leaving  any  perceptible  ash. 

It  has  been  found  in  considerable  abundance  at  Wolchow  in 
Moravia.  Specimens  have  also  been  brought  to  ihe  United 
Stales  from  the  falls  of  the  Wilhamet,  a  tributary  oFihe  Colum- 
bian river,  Oregon  ;  and  from  the  shores  of  the  Pacific,  north 
of  the  mouth  of  the  Columbia  river. 


• 


SUPPLEMENT: 


Containing  fnnher  notices  ofaeveral  Bubstancea  treated  of  in  the  bojy 
of  this  work,  witli  an  account  of  one  or  two  others,  not  until  now 
fully  described  as  distinct  mineral  species.  It  includea  also,  a  part 
of  those  in  the  Appendix  to  tJie  last  edition  of  this  Treatise,  several 
of  them  now  having  their  analyses  and  formulas  given,  but  respecl- 
iiig  most  of  which  we  are  yei  in  need  of  fuller  inforroatioD  before 
WD  ran  admit  them  into  the  systematic  Brrangemenl  of  sptedes. 


SCORODITE." 

Cupiodi  AnnniUe  of  Iran,  Bnwrman.    CuiTn  Annnlmli  Femtin,  H.     MatUil  AnonUtK 
(irCDpp«i,J.  tiHl  A.    Prtimdic  FJunr  I1b[d1iI«,  U.    AiBilm  IiinH'Iricui,  D. 

Combination  of  arsenic  acid,  per  and  protoxide  of  iron,  and 
water. 

Bftionjr.  Bfuil.  pDjiitAn' 


einlpliinic  mc 
PtuMptioiici  ■ 


D-O <h«I    QiidsDricul..  <H 

9i-i  Fielaiu.  Iltl-SS  Bangliqi.  m-i  BninlnfilBlt. 

Berzelius  gives  the  following  foTmula,  according  to  which 
the  arsenic  acid  is  in  comLiDalion  with  both  oxides  of  iron  : 
Fe^A's-HSeAs+lSK. 

Sp.  Gr.  3  1—3  2.     H.  =  3-5  — 4  0. 

Color  pale  leek-green  or  liver-brown.  Occurs  in  transparent 
or  translucent  prismatic  crystals,  terminated  by  four-sided 
pyramids;  primary  form  a  Right  rhombic  prism  of  120°  10* 
and  59°  50',  by  measurements  taken  with  the  reflective  goni- 


svm.BMsirr. 

oneter  from  natural  planes;  dearage  imperfiset  paraltd  to  At 
planes  H,  M  of  the  prism,  and  to  its  leaaer  diagonal;  tJicf  « 
not  often  single,  and  usually  are  snoall,  and  gtoaped  ina^ob 
lar  form ;  lustre  of  the  crystal  adaroantine ;  streak  pale  peel 
iab-grey  or  white.  B  B,  on  charcoal,  it  emits  abundant  turn 
of  arsenic,  and  fuses  in  the  reducing  flame  into  a  reddidi 
brown  magnetic  scoria.  With  the  fluxes  it  exhibits  the  book 
green  color  characteristic  of  iron ;  and  is  soluble  in  nitric  ■ 
muriatic  acid. 


MooM isoe  iir 

Mondl 141     s 

M  or  M  on/ 140   Bi 

ifioDifi'..... ise   § 


The  brown-colored  variety  of  this  species  occurs  at  Schwvt 
enberg  in  Saxony ;  while  the  line  lecJc-green  crystals  are  km 
in  certain  of  the  Cornish  mines,  coating  canities  of  ferrngiooi 
quartz.  Beautiful  specimens  have  been  brought  from  Brasi 
and  Popayan,  South  America,  and  occasiooallj  also  fio 
Loling,  near  Huttenberg  in  Carinthia. 

The  Nroctese  of  Beudant,  is  the  variety  from  St.  Antoai 
Perreira,  near  Villa  Ricca,  in  Brazil,  of  which  the  analyi 
has  just  been  given  by  Berzelius. 

The  above  figure  shows  the  form  of  the  crystals  of  th 
mineral  from  Saxony,  and  the  ineasurenieiits  are  those  girc 
by  Phillips,  in  the  third  edition  of  his  Mineralogy.  At  thi 
time  the  mineral  had  not  been  analyzed,  but  it  is  very  evidei 
from  Berzelius*  experiments,  B  B,  that  it  contained  no  coppe 
Breithaupt  first  described  it  as  a  distinct  species.  An  analjs 
of  some  crystals  from  Cornwall,  by  Chenevix,  and  which  wei 
supposed  to  be  the  same  mineral,  led  to  its  being  regarded  i 
a  cupreous  arseniate.     His  analysis  is  here  omitted. 

URANIC  OCHRE. 

Unnium  Lncino^rei  Skeptrd. 

This  substance  has  not  been  analyzed,  and  it  seems  probi 
ble  that  both  the  oxide  of  uranium  and  the  carbonate  hav 
been  indiscriminately  described  under  the  same  title.  Th 
variety  from  Joachimsthal,  was  found  by  Zippe  to  contai 
carbonic  acid,  while  that  from  Cornwall  issuiq[K)6ed  to  bepui 


SCPPLEMENT. 

oxide,  or  perhaps,  as  suggested  by  Allan,  ihe  common  u 
in  B  friable  state.  It  presents  a  brilliant  ornnge-yellow  color, 
is  extremely  soil  and  adheres  to  the  lingers;  frequently  in 
flocculent  masses  coating  pitch  blende;  atfordB  moisture  on 
being  heated  in  a  glass  tube;  turns  green  in  the  redui 
flame  of  the  blowpipe  without  melting. 

Dr.  C.  T.  Jackson  has  recently  discovered  oxide  ' 
at  Westmoreland,  N.  H.  It  forms  about  two  per  cent,  of  the 
yellow  pulverulent  mineral,  which  encrusts  the  crystals  of  sul- 
phuret  of  molybdena  from  that  locality.  This  powder  appears 
to  be  a  mixture  principally  of  uranic  oxide,  and  of  molybdic 
oxide,  and  the  yellow  color  which  it  assumes  (foreign  to  the 
latter  substance)  is  attributed  by  Dr.  Jackson  to  the  presence 
of  (he  former.  la  it  not  probable  that  the  yellow  powder  which 
accompanies  the  molybdena  from  other  locaM 
color  to  the  presence  of  the  same  iiubsiance? 

SiLLIMANITE, 
The  editor  is  indebted  to  Mr.  Hnyes  for  a  new  analysis  of 
this  mineral,  which  was  not  rurnished  in  seaEOn  to  be  iiieeried 
in  its  proper  place  in  this  treatise.  It  is  very  important,  as 
showing  that  zirconia  is  not  a  constituent  of  the  mineral,  and 
confirming  the  result  obtained  by  Bowen  and  Connell  {sc 
159}.     His  results  are  as  follow: 


epage 


The  formula  appears  to  be  AIS,  Iiut  there  is  a  considerable 
excess  of  alumina  in  each  of  the  analyses  of  this  mineral. 

Mr.  Hayes  observes,  "that  some  doubts  having  existed  in 
relation  to  the  composition  of  this  mineral,  since  the  analysis 
of  a  specimen  was  published  by  Muir,  I  have  carefully  tested 
different  specimens  wiihout  discovering  ihe  slightest  traces  of 
zirconia."  The  question  asked  by  Dr.  Thomson  —  is  it  not 
possible  that  Bowen  may  have  aniilyzed  Bucholzite  instead  of 
Sillimanilel  —  seems  now  to  be  answered  in  the  negative. 

Is  it  not  probable  that  minute  crystals  of  zircon  were  mixed 
in  the  specimen  analyzed  by  Muir? 

SULPHATE   OF    ALUMINA    AND    MANGANESE. 


I 


mineral,  which  had 
n  season  for  earlier 
mountain.    North  Ci 
where  it  is  abundant  in  Ihe  overhanging  cliffs.     It  it 


An  important  locality  of  this 

o  the  knowledge  of  the  editor  i 

i    been   discovered    i 
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beautlTuI  mineral,  in  large  irregular  masses,  reddish  eitenul],  I 
the  interior  consisting  of  closely  compacted  sitk;  traQfJacA  I 
fibrous  crystals.  Taste  like  alum,  but  slightly  metallic  BB, 
on  platinum  wire,  treated  with  soda,  it  gives  a  deep  green  bni  ' 
With  borax,  gives  a  clear  araethystiae  glass,  which  before  ik 
reducing  flame  becomes  colorless.  Its  analyses  bj  Mr.  J.  &  . 
Blake,  gave  the  fdlowing  results : 


OB-93 

Dr.  Torrey  had  previously  ascertained  that  it  contained  H 
alkali,  and  thnt,  by  the  addition  or  sulphate  or  potash,  it  nstt^ 
a  very  pure  alum.  It  promises  to  become  an  object  of  cdSi 
mercial  interest. 

UWAROWITE,  OR  CHROME  GARNET. 
This  rare  and  beiiutiTul  mineral,  described  under  tbei| 
garnet,  page  '22  of  this  volume,  has  recently  been  aoalynl 
and  further  examined  by  M.  Komonen.  (  Transarliims  af  (If 
Imperial  Mintralogkai  Socieli,  of  St.  Ptlenbur^,  1842.  p".  5S.J 
His  account  is  as  follows:  —  eslernal  characters;  beaoiifti 
green  color  ;  lustre  vitreous  ;  crystallized  in  the  form  of  rboa 
bic  dodecahedrons.  These  crystals  are  implanted  on  cl  ~ 
mated  iron.  Chemical  characters;  in  the  alembic  it  gives 
water ;  alone  on  charcoal,  it  is  infusible.  With  phosphoric  s 
and  with  borax,  it  is  partially  soluble,  and  gives  with  boAl 
chrome-green  colored  glass.  Is  insoluble  in  acids.  It  is  M 
perfectly  decomposed  by  soda  in  the  strongest  heat,  but  sodl 
and  nitre  mixed  together  decompose  it  easily,  if  the  mineral  i<^ 
BuSiciently  cleansed.     Specific  gravity  3-41.     Composition: 


..  <HB> 


Formula:  {Ch,  AI)S+(CaI,  Itfg,F)S.  Or  chemically,  i 
stated  by  the  analyst :  (t'r'Al)Si+{Ca',  Mg»,  F'e»)Si. 

It  may  properly  be  regarded  as  a  chrome  garnet,  in  whic 
the  oxide  of  chromium  has  replaced  a  large  portion  of  ll 
alumina. 


SUPPLEMENT. 
WASHINGTONITE.  ((LMENITE.) 
In  page  381,  ihia  mineral,  so  named  by  Prof.  Shepard,  has 
been  described  as  a  vnriely  of  linienite,  frotn  a  near  agreement 
in  its  physical  and  cryEtallographical  characters.  It  has  now 
been  analyzed  under  the  direclion  of  Dr.  C.  T.  Jackeon,  by 
Mr.  J.  S.  Kendall.  Its  composition  is  <|uite  diRerent  from  that 
of  (he  llraenite,  as  given  under  the  species  Ilmenite  in  this  vol- 
ume; but  Mosander*  has  analyzed  two  litaniferous  iron  ores 
from  Arendal,  the  crystalline  form  of  which  is  similar  to  that 
from  limen,  and  has  obtained  a  result  which  almost  exactly  ac- 
cords with  ihatof  the  Washinglonite.  It  seems  to  he  shown  that 
the  essential  constituents  of  this  mineral  —  titanic  acid  and  the 
two  oxides  of  iron — so  interchange  with  each  other  as  to  pro- 
duce these  several  varieties,  while  the  crystalline  form  remaina 
the  aame  in  each.     The  analyses  are  as  follow  : 


MIS 


We  thus  obtain  from  the  results  of  the  last  analysis  very  near- 
ly one  atom  titanic  acid,  two  atoms  peroxide  of  iron,  one  atom 
protoxide  of  iron;  or  a  trilitaniate  of  iron,  consisting  of  two 
At.  Irititaniated  peroxide,  and  one  At.  triiitaniated  protoxide. 
Formula :  2F*Tt+F^tt.  If  we  unite  the  magnesia  and  lime 
with  the  protoxide  of  iron,  Mosander's  numbers  give  the  same 
formula. 

KlIPFERBLUTHE. 
This  is  n  variety  of  red  oxiile  of  copper  appearing  in  the 
form  of  capillary  crystals,  and  found  near  Rheinbreilbach  and 
Moldava.t  Thoy  havu  heen  examined  by  Suckow,  who  found 
them  to  be  pure  suboxide  nf  copper,  in  the  form  of  regular  six- 
sided  prisms.  Having  thus  the  composition  of  common  red 
oxide  of  copper,  but  belonging  to  a  different  system  of  crys- 
tallization, Suckow  supposes  ihein  to  constitute  a  peculiar 
species.  Red  oxide  of  copper  is  thus  shown  to  he  a  dimorphous 
substance.  There  is  also  sometimes  produced  in  the  process  of 
reducing  copper  ores,  prismatic  crystals,  but  of  less  definite 
form,  which  are  manifestly  composed  of  the  same  oxide. 


I 


•  Kwif.  Vel.  Aud.  niiid.,  lCa9,  p.  S7. 
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Id49,p.6l.)  I 

ajorJewreiwi 


LEUC  HTENBERGITE. 

M,  Jfi— 1.       [  Trou.  Imp.  Mm.  Si>c.  ,f  St.  Pitrrttmrf,  ISJi  p. 

Tbymuneral  was  given  Tor  examination  by  Major  Jewrebxl  I 
It  occim  in  large  conglomerated,  but  not  perfectly  (]eielci|«' 
crystals,  in  the  form  of  the  rhombohedn  -   •    • 

of  a  yellowish  color,  but  in  thin  layers, 
texture  and  pearly  luaire.  The  smaller  crystals  are  traii^MR* 
Specific  gravity  271.  Feels  greasy,  is  cut  with  the  kDife,d| 
receives  impressions  from  the  nail.  Hardness  betm 
spar  and  selenite.  Fuses  with  phosphate  of  soda  and  i 
into  a  bead,  which,  while  hot,  is  of  a  weak  bottle-green,  M 
after  cooling,  colorless.  In  this  bead,  while  cooliD|, 
opalescence  may  be  observed.  With  borax,  it  gives  a  tn 
parent  glass,  which  is  colorless  after  cooling.  With  sodi 
imperfectly  fuses  into  a  cinder,  but  girea  no  transparetil  gta 
Occurs  in  the  SchiBchniinak  mines  in  the  district  of  SlUM 
Its  analysis  afforded  M.  Komonen  the  roUowing  results; 


1 


Formula  by  the  Analyst :  6flgA+7M  ^Si=-K)MgH', 
Major  Jewreinoff  proposed  to  name  it  Leuchienbergite, 
honor   of  his  Imperial   Highness,  the   Duke    Maximiliin 
Leuchtenberg,  a  distinguished  friend  of  ibe  natural  sciencM 


A  mineral 
which  appear! 
Georgenstadl. 
soluble  in  water,  leavii 
first  yellow,  then  green, 
acid.     When  healed 


NITRATE  OF   MEECURY. 
hich  has  been  mistaken  for  while  lead  ore,  hi 
o  be  nearly  pure  nitrate  of  mercury  from  Jobaa 
has  hcen  examined  by  M.  John.      It  is  pari 
residuum  of  a  substance  which 
which  is  easily  dissolved  in  nitioi 
tube  red  rapors  of  nitrous 


a  bright  yellow  and  red  sublimate  was  exhibited 
a  very  little  red  oxide  remaining.  Rnmmelsberg  observes  tbi 
repealed  experiments  must  decide  whether  (his  mineral,  whidf 
at  any  rate,  seems  io  be  a  secondary  production,  is  pure  niirtf 
of  protoxide  of  mercury,  as  John  has  concluded  from  hi 
experiments.  —  IfandviirUrbttcA,  li.  88,  ^ 


SDPPLEMENT. 


SODA-ALUM.     Fhom  Bohvu 


I[  was  obtained  by  Mr.  Blake  in  the  desert  of  Atacama, 
thirty  miles  norih-eiist  of  the  Indian  Tillage  of  Atacama,  in 
small  veins  in  feldspathic  rock  of  volcanic  origin,  and  in  con- 
siderable quaniiiy  encrusting  tbe  surface  of  tlie  soil.  It  is 
crystallyzed  in  minute  plates;  color  white;  lustre  pearly; 
solution  reddens  litmus;  dissolves  readily  in  water,  being 
more  soluble  than  common  alum,  which  in  part  it  resembles. 
Its  constituents,  according  to  Mr.  Blake,  are  as  foUow  : 


Tbis  snll  agrees  with  (he  soda-alum  from  St.  Ju; 
by  Dr.  Thomson,  {see  page  333),   excepting  in 
.1  of  its  soda. 


analyzed 


SULPHATE  OF  SODA  AND  MAGNESIA, 
II  was  found  by  Mr.  Blake  in  the  northern  part  of  Chili,  in 
a  ravine  called  Lavenlura,  encrusting  its  bottom  and  sides.  It 
is  derived  from  a  magnesian  rock  of  volcanic  origin,  which 
yields  it  abundantly  when  digested  with  water,  in  which  it  ia 
very  soluble.  Crystals  in  the  form  of  right  square  prisms. 
Color  white.  Its  solution  reddens  litmus.  About  siiteen parts 
in  one  hundred,  eonsist  of  sulphates  of  cobalt,  manganese  and 

B  B.  on  platina  wire  with  borax  in  O.  F.  it  affords  a  bead, 
one  portion  of  which  is  opake,  and  the  other  clear  and  of  an 
amethyst  color.  In  R,  F.  becomes  aemi-opake  and  assumes 
a  blue  tint.  With  phosphate  of  soda  and  ammonia  in  O.  F. 
it  aflbrda  a  glass  .of  nn  amethyst  color.  In  R.  F.  becomes 
opake  and  deep  blue.  With  soda,  in  O.  F.,  affords  an  opakc 
bead  of  a  bright  green  color,  which,  in  R.  F.,  becomes  pale 
flesh  color. 

JEFFERSONITE. 
ilyzcd  the  mineral  called  JeRersonlie, 
(litTerent  fiom  Keating,  that  he  has 
I  it  in  the  system.  It  is  a  quadruple 
is  Ihus  espressed  :  4CbIS+4AIS-H!F 
ig  it  to  dilfcr  essentially  both  froni  pyroxene 
Load.  Edinb.  and  Dub.  Phil.  Jour.,  zxii. 


Dr.  Thomson  has  a 
and  obtained  results 
assigned  a  new  place 
salt,  and 

S"+MgS*,  provi 
and  amphibole.— 
194,  184S. 
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ARSENICAL  ANTIMONY. 
Anenik-SpiMflwuBy  I^ 

Its  analysis  gave  these  proportions  of  its  elements : 

Af»enlc 69-15 

Aotimooy 37*65 

100-00 

It  is  constituted  of  three  atoms  arsenic,  one  atom  antimonr. 
Formula:  StAs^. 

Sp.  Gr.  6*2.     H.  =  20 40. 

In  kidney-shaped  masses.  Color  tin-white.  Occasionilly 
splendent,  sometimes  dull.  B  B,  it  melts,  and  at  the  sime 
time  emits  considerable  fumes  of  arsenic  and  antimony. 

This  species  was  noticed  by  Zippe  at  Przibram  in  Bohemii, 
where  it  occurs  in  metallic  veins,  associated  with  blende,  anti- 
mony, sparry  iron,  &c.     It  occurs  also  at  Allemont 


ATELESTITE. 
Sktpard, 

Heavy.     H.  about  3*0, 

Crystalline,  in  structure  resembling  sphene.  Color  pure 
sulphur-yellow.  Lustre  between  resinous  and  adamanlinc; 
transparent  or  translucent.    B  B,  affords  indications  of  bismutli 

Locality,  Schneeberg  in  Saxony. 


BATRACHITE. 

BreitAaupU 


Its  constituents  {Rammehhcrg^s  Handwortcrbuch    ii.  30,) 
are  as  follow :  »     •      > 


Silica 37  "69 

Lime a5-43 

MRgncsiu 21*79 

Protoxide  of  iruo 2-99 

Water 1-27 


9919 

Formula  by  Rammelsberg  : 

Ca3Si-hp^^3   J  Si. 

Sp.  Gr.  3038.  H.  z=  50. 
Massive,  exhibiting  traces  of  a  Rhombic  prism  of  115^ 
Composition  impalpable.  Cleavage  parallel  to  the  sides  and 
shorter  diagonal  of  the  prism,  but  mostly  indistinct.  Fracture 
small  conchoidal.  Color  light  greenish-grey,  to  almost  white. 
Streak  white.     Lustre  resinous  or  vitreous,  more  inclined  to 


SCrPLEMEWT. 

the  laltcr.  B  B,  ptr  si,  h  is  infusible,  without  any  percepiible 
change  ol  color  to  the  Hnme.  Ileaieil  in  the  matrass  it  afTords 
alillle  moiaiure.  It  is  slowly  BoluMe  in  salt  of  phosphorus, 
leaving  a.  silica  residue ;  with  soda  it  fuses  with  difficulty  into 
a  dark-colored  pearl. 

Is  found  at  Rizoni,  a  mountain  in  Southern  Tyrol. 


BERZELINE, 


If.  Ml.) 


H.  about  5-0. 

In  extremely  minuie  while  octahedral  crystals,  whose  sur- 
face is  dull.  Slightly  translucent ;  and  having  a  vitreous  lustre 
on  ihe  fracture.  Very  brillle;  but  devoid  ofdistinciclcavage. 
B  B,  in  the  forceps  it  is  fusiblp,  though  with  difficulty, 
into  a  pale  glass.  Forms  with  healed  muriatic  acid  a  greenish 
colored  jelly. 

From  Galloro,  near  La  Riccia,  in  the  Roman  Stales,  where 
it  accompanies  crystals  of  hlack  garnet  and  piochbeck-browa 
mica,  in  the  drusy  cavities  of  an  augitic  rock. 


BEUDANTITE. 

Lrrf.    (^jiiuCii/Pkl.,  i>ng<CTiB,i[.  I3S.] 
II.=40— 45. 

Occurs  in  small  closely  aggregated  crystals,  being  alighllj 
obtuse  rhombs  (viz.  92°  3U')  with  the  summits  truncated. 
Color  black.  Translucent  in  thin  fragments,  and  of  a  deep- 
brown  color  by  transmitted  light.  Lustre  resinous.  Streak 
greenish-grey.  Cleavage  easily  effected  perpendicular  to  the 
axis  of  the  rhomb.  The  only  substances  Dr.  Wollaston  could 
detect  in  it  were  the  oxides  of  lead  and  iron. 

Beudaniile  is  found  associated  with  brown  iron  ore  at  Hor- 
hausen,  in  the  district  of  Nassau,  on  the  Rhine.* 


I 


8p.  Gr.  311.     Scrnlches  glass. 
Color  white  or  yellowish.    Transparent  and  limpid.    Lustre 
brilliant.     Fracture  vitreous,   inclining  to  conchoidal.     Pre- 
sents double  refraction.     Is  not  affected  by  the  blowpipe,  and 
is  only  partly  soluble  in  nitric  acid.     Sig.  Moniicelli  noticed 
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this  mineral  among  the  volcanic  debris  of  Vesuvius,  aai  nun 
it  in  honor  of  M.  Biot.  It  is  easily  distinguished  from  otl 
species  with  which  it  is  associated,  by  the  superior  brilliao 
of  its  lustre. 


BREISLAKITE. 

Occurs  in  delicate  capillary  prismatic  crystals  of  a  reddi 
or  chesnut-brown  color,  coating  the  cavities  of  certain  la? 
Its  fibres  are  flexible,  its  lustre  semi-metallic.  It  contai 
silica,  alumina,  iron,  and  a  considerable  proportion  of  copp 
B  B,  per  se,  it  fuses  readily  into  a  brilliant  and  magoe 
black  scoria;  with  borax  forms  a  green  glass,  which  becon 
colorless  in  cooling;  and  with  salt  of  phosphorus  a  gre 
globule,  which  reddens  in  the  reducing  flame.  It  accomi 
nies  nepheline,  pyroxene,  and  other  Vesuvian  minerals;  a 
is  met  with  both  at  that  locality,  and  at  Capo  di  Bove  m 
Rome.  — Allan's  Manual, 


CHONIKRITE. 

Fon  KoML    U.f.  pr.  Ckenu,  ii.  51.) 

Hydro-silicate  of  alumina,  magnesia,  and  lime.  Constil 
ents,  according  to  Von  Kobell : 

Silica a5-€9 

Alumina 17  19 

Magnesia 23*50 

Lime 19-00 

Protoxide  of  iron 1*46 

Water 9KH) 

97-77 

Formula  by  Rammelsberg.  —  {Handworterbuch,  ii.  311) : . 
3(Mg,  Ca)3SiH-AFSi+6H. 

II.  between  20  and  4*0. 

Occurs  massive.  Composition  impalpable.  Fracture  ui 
even  and  imperfectly  conchoidaj.  Lustre  glimmerino-  or  dul 
Color  white,  with  shades  of  yellow  and  grey.  TransJucei 
often  only  on  the  edges.  Is  not  cleavable.  B  B,  it  fuses  = 
3^  to  4,  with  evolution  of  air  bubbles,  into  a  grcyish-glas 
and  with  borax  fuses  slowly  into  a  globule  colored  by  iron.  1 
is  easily  decomposed  by  concentrated  muriatic  acid. 

Occurs  in  rounded  masses  at  Elba. 


SELENIURET   OF    PALLADIUM. 
This  mineral,  described  at  page  516  as  a  new  species,  i 
now  acknowledged  by  M.  Zinken  to  be  only  Native  Palladium 
—  Rammelsberg* s  Handworterbuch,  ii.  135. 


SUPPLEMENT. 
DERMATINE. 


Its  analysis,  by  Ficiuus,  gave  the  ftillowing  conslituenls : 


Formula,  deduced   Trom  these   numbers   by  Von  Kobell ; 

Sp.  Gr.  a  i:in.    h.  about  ao. 

Id  renirorm  tnastscs,  rarely  globular,  aud  in  tbin  coatings  or 
CTUats.  Color  dark  olive-green  or  liver-brown  ;  wilti  low  re- 
sinous lustre.  Translucent  on  tbe  edges.  Fracture  conctioi- 
dal.  Feels  greasy,  and  does  not  ailacb  itselT  tu  the  moist  lip. 
Streak  yellow,  inclining  to  grey.  Emits  au  argillaceous  odor 
when  breathed  upon.  Splits  and  becomes  somewhat  friable 
B  B,  assuming  at  the  same  time  a  darker  hue. 

From  the  serpentine  quarry  near  Waldlieini  in  Saxony. 

GBEEN  IRON  EAHTH. 

Contains  oxide  of  bismuth  13  03,  silira50'24,  alumina  1465, 
oxide  of  iron  10*54,  phosphoric  acid,  with  traces  of  manganese, 
9m.  —  Sc/iiiler. 

Occurs  In  reniform,  botrynidnl,  and  globular  masses  ;  struc- 
ture impalpable;  color  siskin-^reen,  passing  into  black  and 
yellow;  lustre  resinous  and  dull;  streak  ycllowish-grpy;  brit- 
tle; becomes  brown  and  black,  B  B,  but  does  not  melt;  nor 
is  It  soluble  in  nitric  acid.  Is  found  at  Schoeeberg  in  Saxouy, 
and  in  the  county  of  Sayn  in  Germany. 

MAnCELlNE. 

Swim.    Bjli«l><irMnni<>n<'i<>ri<irnPi.;.tinonl Bnzllio$. 

Sp.  Gr.  3'8.     Scarcely  scratches  glass. 
A  silicate  of  deutoxide  of  manganese,  withnnt  water, 


...  »iw 3-w  ^^^m 

9791  Banellu,      tOO«  Baithifr.  ^^^^| 
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Occurs  crystallized  in  octthedrons,  with  a  sqaire  but 
Color  greyish-black,  with  a  slightly  metallic  or  ▼itreooshft 
tre;  yields  no  water  when  calcined;  is  fbsible  B  B,  wiilmii 
alteration  of  color,  imparting  to  soda  a  distinct  re-actioo  o 
the  oxide  of  manganese.  Is  acted  npon  by  muriatic  acid,  will 
disengagement  of  chlorine,  leaving  a  gelatinous  residue. 

Harceline  forms  considerable  repositories  in  mica-echist,  ii 
the  valley  of  Saint  Marcel  in  Piedmont. 

MONTICELLITE. 
Bro^U.    (jflkUMl*  ^  PUUMpfty,  OcC  1831.) 

H.=50  — 60, 

In  small  imbedded  crystals,  having  the  general  aspect  i 
qnartz.  Color  yellowish ;  sometimes  nearly  tran^arent,  an 
odorless. 

Occurs  at  Vesuvius  imbedded  in  a  crjrstalline  carbonate  < 
lime,  along  with  particles  of  black  mica  and  minute  crystals  < 
pyroxene.  Its  name  was  proposed  by  Brooke,  in  honor  < 
the  celebrated  Neapolitan  mineralogist  Monticelli. 


NONTRONITE. 
BtrlMar.    {Jtim,  4»  GUm.  «C  40  PAyi.,  xxxr.  98.) 

Contains  silica  44*0,  peroxide  of  iron  29*0,  alumina  3'€ 
magnesia  2*1,  water  18*7,  clay  1-2.  — Bertkier. 

This  substance  resembles  clay.  It  is  of  a  pale  straw,  or  ca 
nary-yellow  color,  with  a  greenish  tinge.  Opake.  Unctaoa 
to  the  touch;  and  exhaling  an  odor  when  breathed  npoo 
Acquires  a  fine  polish  and  resinous  lustre  from  the  friction  o 
softer  bodies.  Is  not  reduced  to  powder,  but  becomes  lump] 
under  the  pestle ;  and  does  not  affect  the  magnet.  When  im 
mersed  in  water  it  disengages  numerous  air  bubbles,  become 
translucent  on  the  edges,  and  increases  in  weight.  Wbec 
slightly  heated,  it  gives  off  water,  and  assumes  the  color  o: 
red  oxide  of  iron ;  and  when  calcined  becomes  sensibly  mag- 
netic. 

Nontronite  was  noticed  by  Berthier  in  small  kidney-shapec 
masses  among  manganese  in  the  arrondissement  of  Nontron 
in  France. 


PROTHEITE. 

Ur9, 


Heavy.     Scratches  glass. 
In  rectangular  prisms,  the  faces  being  striated  longitudinal 


]y.  Color  olivo-gre en  or  white.  Nearly  opake  in  large  spec- 
imens, translucent  in  smaller  Lustre  vitreous,  inclining  to 
adamantine.     Is  iDfusible  B  B,  and  becomes  electric  by  fric- 

Hns  lately  been  discovered  in  the  Zillcrthnl  in  the  Tyrol. 


STEIN  MAN  NITE. 

Sp.  Gr.  6S33.     H.=:25. 

Primary  form  the  Cube.  Secondary  form  the  regular  octa- 
hedron. 

Cleavage  parallel  to  the  cube,  imperfect  and  scarcely  visible. 
Fracture  uneven.  Sittface  of  the  crystals  smooth.  Lustre 
metallic.  Color  pure  lead  grey.  Botryoidal ;  massive.  Com* 
position  fine  granular;  in  some  varieties  a  curved  lamellar 
composition  is  visible.  Composition  also  compact,  sometimes 
porous.  When  heated  B  B,  on  charcoal,  it  decrepitates  with 
violence.  Its  powder,  heated,  emits  the  odor  of  sulphurous 
ncid,  and  a  metallic  globule  remains,  as  in  the  case  of  galena, 
but  whicli  finally  yields  a  distinct  button  of  silver.  It  appears 
to  consist  of  lead,  antimony,  silver,  and  sulphur. 

It  is  found  at  Przibram  with  quartz,  blende,  and  iron  pyrites. 


STILPNOMELAN. 

It  has  been  analyzed  by  Rammelsberg,  (Handicorterbueh, 
i.  186,)  who  obtained  the  following  results. 
...te-sao 


Lim».,..'.V.'.'.V.",',V.V.V,V.V.',  ♦!» 


The  formula,  by  Rammelsberg:  aPe^Si^+AlSi^+eH. 
Sp.  Gr.  3  27  —  3  4.     H.  =  30  —  40. 

In  crystalline,  lamellar,  and  fibrous  masses,  of  a  black  or 
greenish  color;  lustre  vitreous;  cleavage  in  one  direction; 
streak  olive-green  lo  liver-brown.  Insoluble  in  acids;  fusible 
B  B,  into  a  bluish-black  scoria  which  shows  the  presence  of 

Localities,  Obergrund  and  Zinkmantel  in  Silesia. 
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SYLVYNE. 

BemioML    (Traits,  t.  ii.  511.)    Muriate  of  Potash.     Chlorare  de  PoUmS«& 

Consists  of  chlorine  47*46,  potassium  52*54. 

Formula:  KChl^. 

Soluble,  with  the  taste  of  common  salt.  Crystallizes  intl 
form  of  the  Cube,  and  cleaves  parallel  to  the  faces  of  that  soIm 
When  in  solution  the  addition  of  muriate  of  platina  prodao 
a  yellow  precipitate.  Treated  with  sulphuric  acid,  it  leare 
after  evaporation,  acicular  crystals,  which  do  not  effloresce  i 
the  air. 

It  is  found  in  small  quantity,  mixed  with  salt,  in  the  mine 
of  Hallein  and  Berchtesgaden,  in  Saltzburg,  where  it  was  fin 
noticed  by  M.  Vogel. 

TEPHROITE. 

BrtitiuutfL 

Sp.  Gr.  4  116.      H.  =5*0  —  6*0. 

Massive  and  compact.  Color  ash-grey,  tarnishing  bUcI 
Lustre  adamantine.  Streak  somewhat  paler  than  the  mioera 
Cleavage  perfect  in  several  directions :  two  of  them  formin, 
together  a  right  angle.  Fracture  imperfect  conchoidal,  or  ao 
even.     Forms  a  black  slag  B  B. 

Occurs  with  Franklinite  and  red  oxide  of  zinc,  at  Sparta 
Sussex  county,  New  Jersey.  The  distinctive  characters  c 
this  mineral  are  so  imperfectly  made  out  that  Americai 
mineralogists  have  not  been  able  to  identify  it.  Shepard  sup 
poses  it  to  be  a  variety  of  Troostite. 

ZURLITE.^ 

MonticellL 

Sp.  Gr.  3  27.  H.  about  60. 
Occurs  in  rectangular  four-sided  prisms,  lengthened  in  the 
direction  of  their  axes,  and  having  occasionally  their  lateral 
edges  replaced.  Color  asparagus-prccn,  inclininir  to  grey. 
Opake.  Lustre  resinous.  Cleavage  indistinct.  Fracture  con- 
choidal. Surface  of  the  crystals  rough,  frequently  covered 
with  a  white  coating.  It  is  infusible  B  B,  but  yields  with  bo- 
rax a  black  glass.  Nitric  acid  dissolves  it,  partly  with  efferves- 
cence, and  the  solution  becomes  yellow.  Zurlite  is  a  Vesu- 
vian  mineral ;  it  is  generally  found  in  large  distinct  crystals, 
associated  with  calc  spar  and  other  species. 


*  lo  compliment  to  the  Neapolitan  minister,  8ig.  Zurlo. 


018 

VARGASITE. 

A  mineral  of  a  pnle-^eenish  color,  found  in  Finland,  nsnall; 
in  amorphous  mnsses  of  a  columnar  eirnclure,  and  named  in 
honor  of  Connt  Variras  de  Bedeniar,  in  justice  to  whom  some 
more  particular  deHcriplton  of  ihe  mineral  should  be  drawn  up 
and  published,  or  the  itnme  be  applied  to  eoiue  species  of  a 
leaa  doubtful  character. 

HATDENITE. 

We  »re  indebted  to  Mr.  B.  Silliman,  Jr.,  (communication  to 

the  editor)  for  an  analysis  of  thia  nainernl,  which,  in  its  pbjsi- 

ctl  and  crysLnllof^raphical  characters,  hns  been  described  at 

;iage  133.  Mis  results  exclude  it  entirely  from  the  formula 
OT  chabasie,  with  which  some  had  supposed  it  to  be  identical, 
as  it  contains  only  nne-ihird  of  the  quantity  of  water,  and  a 
much  larger  proportion  of  silicic  acid,  which  forms  a  terailicate 
with  the  alumina  ;  the  latter,  if  we  include  with  it  the  isomw- 
phous  pero!(ide  of  iron,  nearly  agreeing  with  Al.  in  chabasie. 
Joined  with  M.  Levy's  investigations,  they  fully  establish  iti 
claims  as  a  di^inct  speoies.  The  following  are  his  resulU — 
the  excess  probably  being  water : 


The  formula  answering  to  these  numbers  (admitting  a  alight 
deficiency  in  the  Al.  and  F)  may  be  thus  stated:  3(AI,F)S'+ 
(K,C«l,Mg,)S+(2Aqt)  ■ 

GHEENOVITE, 

TITANIATE    C 

M.  Dufrenoy*  has  given 
Qreenough,  Esq.,  to  a  mint 
which  had  been  supposed  li 

in  fact,  a  liliiniate  of  manganese,  and,  except  Crichtonite, 
which  is  a  litaniate  of  iron,  it  is  the  only  titaniate  hitherto  de> 
scribed.  The  proportions  of  its  constituents,  as  determined  by 
M.  Cacarrie,  are  :  titanic  acid  74-5,  oxide  of  manganese  248, 
limet  00  =  993. 

Dub.  Phil.  H.g..ii(.  0«,  IMt 


ral  from   St. 


I  honor  of  G.  B. 
reel  in  Piedmoi^, 
~inganese,  but  is. 


p.aj9.    Load. 
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These  numbers  correspond  very  nearly  with  three  atm 
titanic  acid,  and  one  atom  oxide  of  manganese.  FonDuli 
Mntt^. 

As  described  by  M.  Dufrcnoy,  it  occurs  in  small,  amorphoi 
crystalline  masses,  is  of  a  deep  rose  color,  and  has  the  specil 
gravity  3*44.  Hardness  greater  than  that  of  fluor  spar, 
phosphate  of  lime,  but  it  does  not  scratch  glass.  It  isn 
acted  upon  by  acids,  nor  is  it  fusible,  per  se,  by  the  blowpi[ 
With  microcosmic  salt,  it  shows  the  reaction  of  titanium;  ai 
with  soda  that  of  manganese.  The  crystals  are  brilliant,  ( 
pecially  on  the  faces  M  and  T  ;  the  terminal  faces  being  ofa 
dull  and  tarnished.  The  primary  form  is  a  Doubly  obliqt 
prism,  which  presents  the  modifications  shown  by  the  'follovii 
figure.  The  angles  were  determined  by  actual  obserratio 
and  partly  by  calculation. 

P  on  M  .  .  .  .    8r>  IC         A      ~      ^^$§a^    c  on  T  .  .  .  .    S^  I 
PonT....8650       X         P      yl/V  c  on  P .  .  .  .  15S   1 

MonT   ....  no    85  /e>  I  r^\X     \  ''on  T    ...  106   3 

a  on  M  ....  119    20  /<    /  ^V---=^Ai^--r j  rfon  a     ...  146    3 

a  onT    ....  118    10  \      A    3---M-AC7  «^on  T    ...  110    1 

a  on  P    ....  140    06  1/    Vm        \    X     ^  ^'^  ^    •  •  •  155   3 

e  OD  M  ....  107    50  ^^=:<^  \/         Aon  P    ...  112? 

This  mineral  was  discovered  by  M.  Bertrand-dc-Lom  wii 
other  ores  of  manganese,  in  irregular  rose-colored  veins,  a< 
companied  by  quartz,  epidote  and  manganese. 


LEONHARDITE. 


This  mineral  very  much  resembles  Laumonite  in  its  oxte 
nal  characters,  and  its  property  of  decomposing  by  loss  of  i 
water,  under  the  ordinary  temperature  of  the  atmosphere.  Bi 
in  its  analysis,  it  is  shown  to  be  distinct  from  true  Laumoniti 
Dr.  DelfT found  it  composed  as  follows: 


t?ilir.ii fiG-138 

Alumina ^2^yS0 

Lime 9  251 

Water  aud  los ll-iVll 


100-000 

Sp.  Gr.  2  25.     H.  =  3  —  3  5. 

Color  white,  passing  into  yellow,  and  more  rarely,  into  brown 
ish.  Frequently  coated  with  brownish  or  black  powder.  Streal 
white.  Translucent  on  the  edges.  Lustre  pearly,  especially 
on  perfect  cleavage  planes  ;  on  the  fractured  surface  vitreous 
Primary  form,  an  Oblique  rhombic  prism ;  M  on  M  96°  30'  and 
830  30',  P  on  M  1 14°  and  64°.     This  is  the  only  form  observed 
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The  prismatic  crjitals  are  frequently  aggregated  toi^ether,  so 
that  a  large  inditidual  is  composed  of  several  smaller  ones. 
The  lateral  planes  are  streaked  in  a  direction  parallel  to  tfae 
principal  axis  ;  two  of  them-  are  often  larger  than  the  others. 
Sometimes  crystalline  columnar,  and  grauular  masses  occur. 
Cleavage  very  perfect,  parallel  to  the  lateral  planes,  imperfect 
in  the  directions  of  P.  Fracture  uneven.  Pyrognostic  charac- 
ters not  giveu.  Thia  mineral  occurs  near  Wolfsiein,  in  Rhen- 
ish Baiaria,  also  in  ihe  neighborhood  of  Heidelnberg.  It  haa 
been  examined  both  by  Dr.  DelfT  and  Prof.  Blum,  and  named 
by  them  in  honor  of  Von  Leonhard. 


WflHLERlTE.' 

Under  this  name,  given  in  honor  of  Professor  Wohter, 
Scheerer  of  Christiania,  has  described  a  substance  found  on 
one  of  the  islands  of  the  Largesund- Fjord,  near  Brerig,  in 
Norway.  It  occurs  also  in  the  island  of  Lovde,  in  Zircon- 
sienite,  accompanied  by  eaolite,  zircon  and  pyrochlore. 

Its  analysis  by  Scheerer,  gave  the  following  results : 


Formula:  52r!'Ta+5(I^a,Si-(-Ca!>Si). 

Sp.  Gr.  3'41.     H.  ^between  felspar  and  apalite- 

II  occurs  in  angular  gtaios,  and  rarely  in  broad,  prismatic 
or  tabular  crystals;  of  which,  however,  no  exact  cry  stall  ogr  a  pb- 
ical  description  has  been  given,  as  their  faces  are  imperfectly 
developed,  and  it  is  difficult  to  separate  them  from  the  sur- 
rounding mass-  Indications  of  cleavage  observed  in  one  di- 
rection. The  color  is  yellow,  of  various  shades,  passing  into 
brownish,  viz  :  light-yellow,  wine-yellow,  honey-yellow,  brown- 
ish-yellow. Color  of  the  powder,  yellowish-white.  Its  trans- 
parency varies  as  much  as  in  zircon.  The  crystalline  faces 
exhibit  a  vitreous  lustre.  Fracture  more  or  less  concboidal, 
sometimes  passing  into  splintery  and  granular.  Characters  B  B, 
not  stated. 

•TkK  ud  tl»  rnudlKf  ullela,  Ihit*  b«ni  iMdpid  fm  Prar  Jut»«<i  Pka  J««. 
lot  Oel ,  ISU,  into  wbidi  tktj  ktd  btto  oopM  fiom  tofgrniatt't  AualtD,  lii.  ISA 
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GLAUBEBITE. 
IE  mineral  was  among  the  specimens  brought  bj 
,  from  ihe  Province  of  Tarapica,    in   Peru.      Fi 
liiiveexamiiialioii,  Mr.  Hayes  asceruiiied  that  it  com 
uric  acid,  soda  and  time.     He  afterwards  submiita 
sis,  and  found  it  la  be  ideaticil  with  Glauberite.     U 
he  following  resulia; 

flUWlids  of  iCQ ■*** 

ere  is  a  slight  deficiency  in  the  quantity  of  sodi 

alt  evidciilly  consisis  of  one  atom  sulphate  nf  »ada 
sul|»haie  of  lime.  This  is  the  couiposition  of  the  ti 
Villa  Rubia,  in  Spain,  originally  analyzed  by  Rroaa 

ula;  NSi+CalSI,  or  as  elated  by  Mr.  Hayes:  (Ni 
CaO,SO^)=NaS+CaS. 

occurs  in  extremely  brilliant,  colorless  and  Irnnsi] 
als,  imbedded  in  hydraled  borate  of  lime,  or  Hayi 

ore  in  the  form  of  elongated  oblicjue  rhombic  pr 
y  replaced  on  their  obtuse  terminal  edges,  by  single  pi 
-Tv             Hr.  Tescliemacher,  who  h«3  given  the  am 

p\  figure  of  one  ofihese  crystals,  lias  also  meai 
/\  their  angles  with  the  reflecting  goniomelei 
\      /\    ''^'cf'"'"cd    their    exact    agreeinenl    with 
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rose-red  or  light^greea.  Compact,  but  eiBJly  divided  pirallel 
wilb  the  fibres;  brittle.  Specific  Gravity  178  to  180.  It 
swells  wbea  bested,  and  the  white  mass  which  remains  tsstes 
like  alum.  Its  aoslysis  afforded  Mr.  A.  A.  Hayes,  the  follow- 
iog  results : 

ITautorcrnUinnUon 43-450 

Snlptii'le  mU 3e«a 

Alumiu l»iao 

HifwU 4689 

ProtDXidH  of  mufuut  tnd  inn tHOa 

Unw O-IW 


This  mineral  appears  to  be  a  very  pure  native  magnesian 
alum,  and  very  nearly  answers  to  the  composition  of  a  mag- 
nesian alum  from  South  Africa,  analyzed  by  Stromeyer,  whose 
results  are  thus  stated  (Ramm.  HandwHrUrbueh,  i.  9^  :  sul- 
phuric acid  36'770,  alumina  11-515,  mai^nesis  3690,  peroxide 
of  manganese  3'617,  water  45739,  chloride  of  potassium  0-205 
^  100-086.  The  formula,  as  determined  by  Mr,  Hayes,  is : 
MgS+AlS 3-1-3^,  which  differs  only  slightly  in  the  last  term 
from  the  formula  given  by  RammeUberg. 

A  specimen  of  the  same  mineral  which  bad  been  sent  by  the 
editor  to  Dr.  Thomson,  of  Glasgow,  has  afforded,  in  the  hands 
of  this  chemist,  very  difTerenl  results,  as  thus  stated  (Loitd. 
Edinb.  and  Dub.  Phil.  Mag.,  xxii.  192,  1843,J  :  sulphuric 
acid  32'95,  alumina  2355,  sulphate  of  soda  6-50,  water  39-30 
=  101  03.  As  viewed  by  Dr.  Thomson,  it  is  a  tubsaquisul- 
phate  of  alumina,  consisting  of  1  At.  SI,  I J  At.  Al,  I  At.  Pf  SI, 
5  At.  Aq.  It  is  evident  that  the  soda  must  exist  in  this  mine- 
ral, without  producing  any  change  in  its  physical  characters, 
because  these  characters  are  alike  staled  both  by  Dr.  Thomson 
and  Mr.  Hayes,  and  the  specimen  sent  to  Dr.  Thomson  could 
not  be  distinguished  from  the  other  masses  brought  to  us  by 
Mr.  Blake. 

It  occurs  abundantly  id  the  Province  of  Tarapaca  iu  Peru, 
associated  with  Glsuberite,  hydro-borate  of  lime,  and  iodatt  rf 
soda,  hydriodate  of  soda,  sulphate  and  biborale  of  soda,  cbl<^ 
ride  of  sodium,  and  organic  mailer. 

lODAfE  OF  SODA. 
This  remarkable  mineral  forms  a  considerable  proportion  of 
the  saline  mixtures,  associated  with  borate  of  lime,  and  was 
first  detected  by  Mr.  Hayes,  in  his  examinations  of  the  last 
named  substance.  He  has  also  found  it  with  the  native. nitrate 
of  soda,  from  Piem,  intermixed  with  various  other  saline  sub- 
stances. 
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MONRADITE.* 

A.  Erdmann  has  described  a  new  miDcral  from  the  dioco 
Bergen,  which  he  calls  MoDradite,  after  the  late  apotheca 
Monrad.  It  is  yellow,  of  a  pale  color,  somewhat  incliniDg 
reddish,  compact  and  sprinkled  with  mica,  but  has  a  deleri 
nate  crystalline  structure,  with  cleavage  planes  incliningtoei 
other  at  IdO"" ;  strong  vitreous  lustre;  surface  here  and thi 
striated;  cross-fracture  fine  grained  and  close.  Specific  gr 
ity  3-2673.  H.  nearly  that  of  felspar.  B  B,  it  does  not  fo 
but  gives  water  and  darkens  a  little.  Dissolves  in  boru  ii 
an  iron-colored  glass,  which,  with  much  addition,  becomes r 
bid  in  cooling.  Dissolves  by  phosphoric  salts,  leaving  ask 
eton  of  silica.  With  little  soda  it  melts  into  a  turbid  gre 
ish-pearl ;  with  more  it  forms  an  infusible  slag.  It  is  cc 
posed  of  silica  5617,  magnesia  3163,  protoxide  of  iron  8^ 
water  404.  Formula :  4(Mg,F)S2+Aq.  This  adds  anotl 
species  to  the  several  native  combinaiioiis  of  bisilicateof  m 
nesia  previgusly  known. 


RODOCHROM.f 

* 

This  mineral  was  first  brought  from  Siberia,  by  Fiedler, 
b  a  dark-green  serpentine-like  mineral,  containing  chromiv 
and  he  called  it  Rodochrom.     It  has  lately  been  described 
G.  Rose.     It  occurs  partly  in  loose  stones,  partly  imbedded 
serpentine,  between  Kyschtimsk  and  Syssersh,  in  Ural.    It 
compact,  sometimes  in  fine  scales,  and  of  a  dark-green.   T 
fine  splinters  are  of  a  peach-bloom  color.     It  gives  a  whit 
powder;  on  fracture  it  has  a  pearly  lustre  ;  is  transparent  on  i 
edges ;  scratched  by  calc-spar.   Specific  gravity  2668.    Heal 
much  it  becomes  gray-white  and  gives  water;    fuses  slowJv 
thin  edges  into  a  yellow  enamel ;  is  dissolved  in  borax  and  ph< 
phoric  salts  into  chrome-green  glass  ;  gives  with  the  latter 
silica  skeleton.     With  soda  fuses  into  a  yellowish-opake  ma 
Heated  with  cobalt  solution,  the  powder  becomes  white.    Re 
compared  it  with  serpentine,  from  which  it  diflers  chieflv 
the  chrome.     The  blue  color  with  cobalt  seems,  howeve/ 
betoken  more  clay  than  would  b^onsistent  with  a  serpenti 
nature;    and  its  fusibility  with  S)da  is  different  from  wb 
would  happen  with  a  serpentine. 


♦  Berzelins  ;  Arshenittelte,  for  1843,  p.  195. 
t  BerzelioB  j  Arab.,  p.  SIS. 
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Berzelius,  in  his  Annual  Report  for  1843,  (Arab.  p.  193,) 
hu  noticed  this  iDineral,  (already  described  at  page  1 15  oC  this 
volume,)  and  has  giren  us  its  mineralogical  fiirmula  from  Hart- 
wall's  analysis  ;  2MgS+(AlCr}S+2Aq.  He  obserTes  that  it 
much  resembles  the  Hydrargillite  frura  Achmatowsk,  describ- 
ed by  G.  Rose  ;  but  acts  differently  B  B.  At  the  same  time, 
ita  composition  agrees  with  Von  Kobell's  Pyroscleriie,  though 
it  difiers  from  it  in  seTeral  external  particulars. 

VANADATE  OF  LIME.* 
Ficinua  has  discovered  this  rare  mineral  in  the  form  of  lil^ 
redlamenatedmassesof  a  brillinnt  lustre,  associated  with  pitch- 
blende ;  locality  not  staled.  It  dissolves  in  nitric  acid,  and 
leaves  no  residuum.  Carbonate  of  soda  precipitates  from  it  car- 
bonate of  lime,  and  a al a moniac  dissolved  in  the  remaining  solu- 
tion, precipitates  flocculi  of  vanadate  of  ammonia.  Berzelius 
supposes  that,  from  the  intermixture  of  this  mineral,  may  pro* 
ceed  the  vanadium  contained  in  Tanadic  pitch-blende. 

BROWN  MAGNESIAN  MICA. 
The  brown  mica  from  Jefferson  county,  New  York,  hu  rfr 
cently  been  analyzed  by  Meilzendorff,  whose  average  resnlta 
arethusalated  by  Berzelius,  (Arsb.,  1843,  p.  211,)  silica 41-30, 
alumina  IS  35,  pertoxide  of  iron  1/7,  magnesia  28(9,  potash 
9-70,  soda  005,  fluoric  acid  3 30,  loss  by  ignition  0-28.  It 
thus  agrees  very  nearly  with  Prof.  11.  Rose's  analysis  of  a 
Siberian  magnesia  mica,  mentioned  at  p.  179.  The  formula 
added  is :  KFI+9MgS-HlAIS. 

HYDROFITE. 
Jt.S—*ttrf.    (T>u>.SaAfi>llt<f..4ud.IS3D,p.l8a.) 

The  slags  obtained  from  the  cast  iron,  made  from  the  ores 
which  are  found  nt  Taberg  in  Smaland,  Sweden,  having 
been  examined  by  Sefatriim,  and  found  to  contain  vanadium,  it 
became  important  to  ascertain  the  nature  of  the  mineral  con- 
tained in  those  ores  from  which  this  metal  was  derived.  We 
are  now  indebted  to  M.  Svanberg  for  this  information.  It  oc- 
curs with  pikrolite,  in  compact  or  fibrous  masses,  with  an  un- 
even fracture,  and  of  a  mountain-green  color.     Streak  lighter ; 
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hardness  between  calc-«par  and  fluor-spar;  specific  gnik 
2'65.  B  B,  it  gives  off  water,  and  seems  perfectly  infosbl 
even  in  the  thinnest  splinters.  Its  analysis  afforded  verjnei 
ly  the  same  results  as  serpentine,  from  which  it  differs  in  harii 
a  considerable  portion  of  protoxide  of  iron  in  the  place 
magnesia;  in  containing  a  little  more  water,  and  having 
combination  with  it  a  very  small  quantity  of  vanadic  acid. 


FELSPAR. 

The  American  localities  of  this  species  haring  beenoroitt 
in  the  body  of  the  work,  are  here  introduced.  The  fine 
crystallized  forms  accompany  zircon  and  phosphate  of  lime 
white  limestone,  at  Hammond,  St.  Lawrence  county,  N. ' 
They  are  in  thin  tabular  crystals,  both  single  and  macled,  ai 
occasionally  from  three  to  four  inches  in  diameter.  External 
in  color  and  appearance,  they  resemble  horn,  but  on  fracta 
and  cleavage,  they  are  nearly  pure  white,  of  a  vitreoos  lusti 
and  slightly  opalescent.  More  rarely  they  are  iridescent,  ai 
susceptible  of  much  beauty  by  polishing.  One  of  the  modi 
cations  is  a  figure  very  similar  to  that  given  under  the  speci 
felspar  in  this  volume,  (the  synoptique  of  Haiiy)  produced  I 
the  replacement  of  the  lateral  solid  angles  £,  of  the  obtai 
terminal  edges  D  and  F,  (see  fig.  13,  of  the  Introduction, 
xi,)  and  of  the  oblique  and  lateral  edges  of  the  prism  by  sii 
gle  planes.     The  annexed  figure,  drawn  from  a  werj  perfe 

srpooih  planed  crystal  in  the  editor 
possession,  represents  one  of  the  sin 
plest  of  the  twin  forms  from  this  1( 
cality.  Interesting  crystals  are  foun 
with  the  chrysoberyls,  at  Greenfieh 
Saratoga  county,  N.  Y.,  also  in  Orang< 
Essex,  and  Lewis  counties.  Very  sii 
gular  twin  crystals  were  found  by  Di 
Horton,  at  Harlem,  near  New  Yorl 
city,  in  fissures  of  gneiss;  and  Proi 
Beck  has  given  figures  of  several  intei 
estiuiT  forms,  in  his  Report  on  ih* 
Mineralogy  of  New  York.  In  Bucks  and  Chester  counties 
Penn.,  it  occurs  crystallized,  and  in  cleavable  masses,  some 
times  passing  into  transparent  Adularia.  At  Jones  Falls 
Maryland,  both  green  felspar,  and  Adularia,  the  latter  pure  whiu 
and  reflecting  a  blue  light,  occur  in  granite.  In  Connecticut 
the  china-stone  quarries  at  Middleton,  have  furnished  very  large 
crystals,  sometimes  a  foot  in  length  in  the  direction  of  the  edges 
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Jbraied  b;  the  meeting  or  the  planei  P  and  M,  while  jctj  perfect 
cryatda  of  inferior  size,  meuiioiied  by  ProC  Shepard,  are  found 
at  Litchfield,  aa  also  the  sun-stone  at  Lynn,  AdDlaria  at  the  Falla 
of  the  Yantic,  in  Norwich,  and  agrern  variety  at  Bolton,  in  the 
■■me  Stale.  At  Royalston  and  Barre,  Mass.,  a  beautiful  pore 
white  massive  variety,  and  sometimes  crystallized,  is  found 
with  beryls  and  mica.  It  oocurs  under  similar  circumstances, 
at  Acworlh,  N.  H.,  and  at  Paris,  Mp.  Small  crysials,  accord- 
ing to  Prof.  Cleavelsnd,  are  found  in  the  granite  at  Freeport 
and  Brunswick,  Me.,  as  well  as  the  green  variety  at  Topsham, 
He.  But  the  deep  rich  green  felspar,  from  Beverly,  Mass., 
discovered  and  analyzed  by  Prof  J.  W.  Webster,  far  surpasses 
any  other  variety  of  this  mineral  hitherto  observed  in  tbe 
United  States.  Prof.  Webster  fuund  its  composition  ns  here 
stated:  silica  72.  alumina  lU  1,  lime  12,  magnesia  3-3,  per- 
oxide of  iron  3,  potash  111,  with  a  trace  of  chrome.*  It  coit- 
Uios  more  silica,  and  Jess  alumina,  than  the  Siberian  green 
felspar,  analyzed  by  Vauijuelin,  but  about  the  same  proportion 
of  potash.  If  we  unite  tbe  peroxide  of  iron  and  alumina,  h 
comes  nearer  to  the  analysis  of  a  specimen  by  Klaproth,  wbicb 
gave  silica  70,  alumina  1650,  potash  IISO. 

GREENOCK  ITE. 
The  papers  of  Prof  Jameson,  and  Arthur  Connell,  Esq.^t 
hare  enabled  me  lo  supply  one  or  two  imporiant  facts  relating 
to  this  rare  and  interesting  substance,  mentioned  at  page  573. 
It  is  readily  distinguished  from  zinc-blende  by  its  reactions. 
Owing  to  its  decrepitating  properly,  it  is  dillicuU  to  act  on  it 
per  St  on  charcoal ;  but  when  this  can  he  accomplished,  the 
usual  yellowish-red  ring,  arising  from  the  oxidation  of  subli- 
mated cadmium,  is  formed  around  the  fragment.  When  mixed 
with  soda  and  acted  on,  on  charcoal,  this  ring  continues  to  be 
formed  to  the  last,  without  any  of  the  white  sublimate  wbicb 
zinc-blende  aflbrds.  With  borax  it  yidds  a  transparent  yellow 
glass.  Healed  in  a  glass  lube,  it  decrepitates  and  acquires  a 
fine  carniiue-red  color,  but  on  cooling  recovers  its  yellow  tint 
At  a  red  heat,  it  does  not  fuse  nor  volatilize.  In  powder,  it  ie 
readily  soluble  in  heated  hydrochloric  acid,  with  strong  odor  of 
Bulphydric  acid  gas.  Carbonate  of  soda  causes  a  white  pre- 
cipitate, soluble  in  ammonia.     The  muriatic  solution,  by  etap- 
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oration,  aflforded  a  white  prismatic  crystallization,  not  ^ 
quescing  in  an  ordinary  atmosphere.  This  character  distis 
guishes  this  mineral  from  zinc-bleiide. 

The  crystals  are  short  six-sided  prisms,  as  already  describe 
the  faces  of  the  acute  pyramids,  by  which  they  are  termioate 
are  transversely  streaked.     The  measurements  and  figare,h« 

been  supplied  by- Brooke  :  aon  b  V^  40^; 
on  c  US'* ;  aon  d  90'' ;  b  on  e  about  17C 
He  obtained  an  apparent  cleavage  panll 
with  the  lateral  planes  c/,  but  was  unible 
determine  satisfactorily  the  primary  form, 
to  decide  whether  they  were  any  more  than  planes  of  cm 
position  of  other  intersecting  crystals.  He  says,  "  the  far 
appears  to  be  a  regular  six-sided  prism,  but  I  suspect  that  it 
derived,  like  sulphate  of  potash,  from  the  intersection  of  thr 
rhombic  prisms."  More  recently.  Prof.  Jameson  obserft 
that  *'  the  examination  of  some  additional  specimens  Jeai 
little  doubt  that  the  mineral  belongs  to  the  rhombohedral  s\ 
tem  of  crystallization." — Joum.,  xxix.  175. 


RHODIZITE. 

It  was  mentioned  at  page  318,  that  the  mineral  there  nam 
borocalcite,  was  the  only  native  borate  of  lime  known, 
was  not  then  known  to  the  editor,  that  Prof.  G.  Rose  had  ma 
a  qualitative  examination  of  some  crystals  found  on  the  r 
Siberian  tourmaline,  which  proved  to  be  borate  of  lia 
though  evidently  a  more  basic  compound  than  the  borocalcil 
On  account  of  its  rarity,  it  has  not  been  quantitatively  exami 
ed.  Its  behavior  B  B,  is  thus  stated  by  Rose.  (Rammei 
berg^s  Ilandworterbuchy  ii.  102.)  Slowly  fusible  on  the  edges  i 
to  a  white-opake  glass,  which  throws  out  excrescences,  thatshii 
very  strongly  with  a  yellowish-red  light.  It  colors  (he  flan 
first  green  on  one  part,  then  red  on  another,  and  finally  n 
throughout.  On  charcoal  it  rounds  off  only  on  the  edges,  at 
becomes  snow-white  and  opake.  In  alembic  gives  no  watc 
With  borax  and  phosphoric  salt,  it  dissolves  into  a  clear  glass 
fuses  with  fluor  spar  into  a  clear  glass;  with  little  soda  into 
white  enamel ;  and  with  addition  of  soda  into  a  colorless  gla.<^ 
This  glass,  triturated  and  decomposed  by  hydrochloric  aci< 
communicates  a  green  color  to  alcohol,  with  which  the  res 
duum  is  washed  after  the  solution  is  evaporated  to  dryness. 
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SULPHURET  OF  LEAD  FROM  ROSSIE,  N.  T. 
The  cryst'ila  nf  ({alena  from  Rosaie,  which  present  all  the 
usual  iDodificiitions  of  this  lubstance,  are  sumeiitnes  most  sin- 
gularly constituted.  Tlic  aiKiexei)  figure,  represents  oneor the 
il  size,  ID  (he  editor's  possession. 
a  Maiteried  cube.  The  lateral 
s  P  P',  as  well  as  the  replace- 
s  or  the  lower  solid  angles  a  a', 
are  extremely  brilliant  and  reijulai ; 
bat  the  upper  solid  angles,  and  the  ter- 
minal edges,  are  replaced  by  planes 
which  successively  rise,  in  n  8le]>-like  manner,  lo  ibe  apex, 
forming  a  lery  low  pyramid.  These  replacements  are  eleven 
in  number,  on  each  face  of  ihe  pyramid,  and  the  lines  which 
connect  them  with  each  other,  meet  exactly  al  the  same  point; 
thus  dtriding  them  into  a  regular  series  of  parallel  faces,  hav- 
ing nearly  the  same  relative  dimensions  throughout.  Il  is  sot 
easy  to  give  a  saiisfaciory  explanation  of  the  origin  of  this 
crystal,  and  others  like  it,  but  the  faces  bear  marks  of  having 
nndergone  fusion,  (as  is  the  case  also  with  many  of  the  ordi- 
nary crystals  of  galena,  as  well  as  of  the  phosphate  oflime, 
quartz  and  felspar,  from  the  same  vicinity,)  since  their  original 
deposition  ;  and  it  is  not  improbable,  that  the  phenomenon 
ma/  have  had  a  connection  with  this  circumslauce.  It  would 
appear  that  the  pyramidal  face  was  downward,  and  that  the 
molecules,  having  their  cohesion  gradually  overcome,  but  not 
sufficiently  so  to  separate  themselves  entirely  from  the  mass, 
and  while  yet  subject  lo  the  law  of  crystallization,  subsided  in 
the  manner  in  which  we  now  see  ihem.  An  appearance  some- 
what similar  to  this,  has  been  observed  among  artilicial  crys- 
tals produced  by  heat,  particularly  in  crystals  of  lead,  obtained 
in  the  manner  of  crystallising  bismuth. 

The  similar  appearances  on  the  crystals  of  quartz,  from 
Grat^on,  N.  II..  lirst  noticed  and  described  by  Mr.  Tesche- 
macher,  appear  to  be  owing  to  the  intersection  of  lamins  of 
mica,  with  which  they  occur,  as  they  correspond  with  the 
angles  of  mica,  and  are  supposed  to  have  no  connection  with 
the  crystalline  form  of  quartz. 

MELLILITE,  IDENTICAL  WITH  HDMBOLDTLITE. 
M.  Damour  (Ann.  dt  Ckim.  tl  lie  Phys.  3d  Ser.,  Jan-. 
1844,)  has  est^iblished  the  identity  of  these  two  minerals  by  a 
comparison  of  their  general  physical  characters,  and  the  insti- 
tution of  new  analyses.  His  results  are  as  here  stated;  tb« 
iwo  first  being  of  MelliJite,  and  the  last  of  Humboldilite. 
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The  analysis  of  the  two  first  differs  widely  from  thiiH 
Carpi,  given  nt  page  ()9,  while  the  latter  agrees  alino:»t  precisii'l 
with  Von  Kobell's  analysis  of  lluinboJdilite,  stated  atpageSki 
Owing  to  the  discrepancy  between  the  two  analyses  there  girei  I 
the  formula  was  omitted.'  The  mineralogical  formuUoov^ 
dacible  from  these  results,  is :  2(Cal,  Mg,  K,  N,)S-I-(A1,Y|5 


BEUDANDITE. 

According  to  MM.  Damour  and  Descloizeaax,  {Amii 
Chim.  et  de  Phys,  M  Ser,,  Jan,,  1844,  pp.  72,  77,)  tk 
Beudandite  of  Levy  proves  to  be  identical  with  pharmakofr 
derite  from  Cornwall.  The  oxide  of  lead,  which  Dr.  Wott» 
ton  detected  in  it,  is  shown  to  be  an  accidental  roixist 
Another  substance  should  therefore  be  dedicated  to  that  ^ 
tinguished  author.  One  may  ask,  how  many  of  Levy's  new  nifr 
erus  are  destined  to  stand  the  scrutiny  of  later  obser?erst 


8TELLITE,  OR  ANHYDROUS  LIME-MESOLITE. 

Stcllite  and  Anhjdroiu  2^lite,  rrom  Serf  on,  N.  J. 

Prof.  Beck,  in  his  Rrport  on  the.  Mineraiojnry  of  JVrw  Yarh 
page  343,  his  ^iven  the  analysis  of  a  radiated,  trappean  mixten 
from  Bergen,  N.  J.,  which  he  supposes  may  be  identical  will 
the  stcllite  of  Dr.  Thomson.  He  obtained  of  silica  54"()C 
lime  33'Go,  magnesia  6  80,  oxide  of  iron  and  alumina  0*50 
water  and  carbonic  acid  3*20 

It  thus  differs  from  Dr.  Thomson's  mineral,  principally  ii 
the  smaller  amount  of  its  alumina  and  water  ;  but  it  consist 
of  four  atoms  bisilicate  of  lime,  and  one  atom  bisilicatec 
magnesia.  The  physical  characters,  also,  so  far  as  they  hv 
been  examined,  favor  Dr.  Beck's  views  of  their  identity. 

At  the  editor's  request,  Mr.  Hayes  has  analyzed  the  same  stel 
lular  substance,  which  consisted  of  tufts  of  sharp  needle-foro 
crystals,  proceeding  from  a  compact  centre,  and  terminating! 
their  free  extremities,  by  regular  four-sided  pyramids.  His  re 
suits,  as  given  in  a  note  to  page  205,  are  here  repeated  ;  silica 
59-96, lime 3972, soda  6*75,  potash  0*60,  protoxide  of  minga 


SnPPLBHSNT.  035 

n^e  0-64,  alumina  008,  hjgrometric  water  0-16  Divided  bj 
the  atomic  weights,  and  reckcining  together  the  potash  and 
■oda,  the  constitution  of  this  mineral  appears  to  be  very  nearly 
tt  atoms  bisiticatc  or  lime,  and  one  atom  quaterailicate  of  polaah 
and  soda.  Formula  :  6CalS^+CK,  N,}S*.  This  result  is  very 
remarkable,  as  it  proves  the  mineral  to  be  an  anhydrous  silicate, 
«nd,  therefore,  unlike  any  of  the  zeolite  species  which  have 
hitherto  been  met  with  in  the  trap  rocks  of  the  United  Slates. 
Specific  gravity,  according  to  Beck,  2-S3G.  Its  hardneBs  is 
equal  to  that  of  glass.  Mr.  Hayes  has  thus  given  its  charac- 
ters, B  B.  In  the  outer  flame,  it  whitens  and  becomes  opake ; 
4t  a  higher  temperature,  it  fuses  with  slight  bubbling  into  a 
white  enamel.  In  the  reducing  flame,  the  globule  shines  bril- 
liantly and  becomes  almost  transparent  on  cooling.  The  yel- 
low color  of  the  flame  shows  the  presence  of  soda.  With  ita 
bulk  of  soda,  the  mineral  gives  a  slag,  which,  in  the  outer 
flame,  has  a  green  color;  in  the  reducing  flame,  a  flesb-red 
color  takes  its  place. 

It  will  be  ohaerved  that  there  is  a  very  close  resemblance  in 
composition  and  general  physical  characters,  between  this 
mineral  and  three  others,  —  the  Wollastonite  and  Stel lite  of 
Dr.  Thomson,  and  the  Pektolite  of  Von  Kobeli,  (See  pp.  69. 
121.  33S,)  excepting  in  its  entire  freedom  from  water,  and  its 
more  perfect  crystallization  ;  the  alumina  in  the  atellite  being 
accidental,  while  the  magnesia  takes  the  place  of  the  alkalies, 
the  water  in  all  of  them,  probably  varying  as  an  accidental 
mixture.  They  undoubtedly  all  constitute  but  one  species,  and 
while  they  may  be  most  appropriately  designated  under  the 
name  of  Slellite,  the  chemical  title  of  anhydrous  lime-mtsolite 
is  naturally  suggested  by  their  crystal lographical  identity  with 
mesoiite,  as  established  by  Mr.  Teschemacher,  who  received 
from  the  editor  a  few  of  the  most  perfect  crystals,  presenting 
precisely  the  same  modificalions  with  mesoiite,  with  the  request 
that  he  would  measure  and  compare  them  with  mesoiite.  These 
crystals  were  from  the  Bergen  locality,  and  from  the  same 
specimen  with  those  analyzed.  But  mesoiite  consists  of  three 
atoms  silicate  of  alumina,  one  atom  tersilicate  of  lime  and  soda, 
while  the  foreign  anhydrous  mineral,  consists  of  four  atoms 
bisilicate  of  lime,  and  one  atom  tersilicate  of  soda,  and  potash. 

PTHRHITE. 
This  exceedingly  rare  and  beautiful  mineral,  hitherto  found 
only  in  Siberia,  and  of  which  but  a  single  specimen  comprising 
eight  crystals,  is  known  to  mineralogists,  has  been  lecognisra 
63 
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among  the  interesting  substances  recently  brongiit  bm' 
Azores,  by  Prof.  J.  W.  Webster.     The  specimen  was 
Mr.  Teschemacher's  hands  for  examination  by  Prof.  W( 
and  was  supposed,  by  both  of  these  gentlemen,  to  be  i 
substance.     On  comparing  it  with  pyrrhite,  as  desciibeii 
page  176,  Mr.  Teschemacher  was   at  once  convinced  (^i 
identity  with  that  substance.     He  has  furnished  the  fo 
description.     Form,  beautifully  perfect  regular  oculKiNi| 
color,  deep  orange-yellow ;  transparent  on  the  edges,  iiiki| 
brilliant  vitreous  lustre.     Hardness   equal   to  that  of  fei^j 
The  crystals  are  from  one-half  to  two  lines  in  length,  ni'm 
are  super-imposed  on  a  white  felspar,  or  albite.     The  niii»| 
crystals  are  quite  transparent.     One  of  these  exposed  tiiKJ 
oxidating  flame  of  the  blowpipe,  became  opake,  retainiB|t1 
orange  color,  but  duller.      Changed  to  the  reducing  flantij 
melted  without  frothing,  and  assumed  a  deep,  dull  indigo^] 
color,  which  could  only  be  distinguished  from  black  in  abn^l 
light,  and  on  the  minute  edges  of  the  fused  crystal.    WiihWl 
rax,  it  melts  into  a  dark  brown  glass,  apparently  colored  bjim 
It  is  probable  that  the  mineral  contains  some  titaniate,  a&^ 
that  the  blue  color  almost  instantly  assumed  by  the  assay,  ie 
owing,  as  Kersten   has  shown,  in  the  case  of  some  of  ^ 
titaniferous  silicates,  to  the  formation  of  blue  oxide  by  tbeks 
of  oxygen  in  titanic  acid.*      Prof  Webster  has  the  subject  ii 
hand  for  a  chemical  analysis,  and  he  has  taken  measores  n 
procure  a  larger  supply  from  the  locality. 

PEROVSKITE. 

This  mineral  has  been  named  in  honor  of  Von  Perovski,o( 
St.  Petersburg,  and  according  to  M.  G.  Rose,  (I^otrcr,  Af»- 
xlviii.  558,)  it  consists  principally  of  titanic  acid  and  lime.  l» 
occurs  in  very  small  crystals,  the  primary  form  of  which  appears 
to  be  a  cube.  Specific  gravity  4071  ;  Hardness  5o.  Coloc 
gray  or  iron-black;  opake;  has  a  metallic  lustre.  B  B,  it  i? 
infusible.  With  salt  of  phosphorous  it  shows  the  reaction  of 
titanium,  producing  in  the  inner  flame  a  grayish-green  globule 
while  hot,  but  which  becomes  of  a  violet-blue  on  cooling.  In 
the  outer  flame,  it  is  greenish-white  while  hot,  but  colorless 
when  cold.  It  is  found  with  magnetic  iron  ore  in  chlorite 
slate,  at  Achmatoosk,  near  Slatoust,  in  the  Ural,  and  appears 
to  be  a  very  scarce  mineral.  Its  near  resemblance  in  crystal- 
line form,  hardness,  and  some  of  its  pyrognostic  characters, 
with  the  last  described  mineral,  is  interesting,  and  it  is  not  im- 
probable that  both  may  prove  to  be  essentially  titaniate  of  lime. 

*  Sm  Loo.  Edio.  aod  Dab.  Phil.  Mog.,  xriL  542, 1640. 
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BEAUMONITE  OF  H.  LEVY. 


This  mineral  recently  identified  with  HeuUndite,  (see  p.  30,) 
but  which  appears  to  be  yet  regarded  as  a  new  species  in  France, 
has  now  been  analyzed  by  H,  A.  Delesse,  (^nn.  de  Chim.  tt  6t 
Phgs.,  t.  ix.  p.  385,  1643.)  The  crystals  selected  for  analyais, 
were  of  a  honey-yellow  color ;  their  hardness  wsa  about  that  of 
apatite;  specific  gravity  2.34.  They  yielded  as  fallows :  silica 
tt4-3,  alumina  141,  lime  4*8,  magnesia  17,  protoxide  of  iron 
1-2,  water  13-4,  sods  and  loss  6=100.  It  appears  to  contain 
more  silica  than  any  of  the  zeolite  species,  and  to  the  unusual 

Eroporlion  of  this  constituent,  must  be  ascribed  its  superior 
ardneas,  and  its  capability  of  resisting  the  action  of  those  acids, 
which  readily  decompose  the  ordinary  zcoliiea. 

This  mineral,  as  a  variety  of  Heulandite,  presents  an  ex- 
ample analogous  to  that  of  the  variety  of  chabasie,  called  Aca- 
dialite,  iu  which  the  silica  forms  a  larger  niomic  proportion, 
without  causing  any  appreciable  rariation  in  the  angles  of  the 
crystals.  It  otherwise  comes  very  near  to  the  analysis  of  a  Heu- 
landite by  Retzius,  (page  37,)  if  we  unite  the  i so morphous  bases 
which  replace  each  other  ;  and  besides,  both  are  characterized 
by  the  absence  of  the  alkalies. 

SI8UONDINE. 
This  is  a  new  mineral  found  by  M.  Bertrand  de  Lorn,  at  St. 
Marcel,  and  named  in  honor  of  M.  Sisroonda,  of  Turin.  It 
is  of  a  deep  green  color,  possessing  great  brilliancy  ;  cleaves 
readily,  affording  highly  lustrouslamincE;  is  brittle,  and  easily 
powdered,  the  color  of  the  powder  being  bright  greyish-green. 
Scratches  glass;  specific  gravity 3'505.  Its  crystalline  char- 
acters are  not  giren.  It  does  not  alTect  the  magnet  either  be- 
fore or  after  calcination.  It  occurs  in  chlorite  slate,  and  is 
accompanied  by  dodecahedral  garnet  and  titaniferous  iron. 
Its  analysia  by  M.  Delesse,  afforded  these  constituents ;  (Attn, 
de  CAtm.  el  de  Phys.,  t.  ix.  p.  388,  1843)  : 

Bilia «'I 

Almnint   43'9 

Prounid*  ariim SSS 

W«l»t  7-6 

Tnciarovldvof  UUniiun.... 

OS'T 

B  B,  it  does  not  fuse,  bnt  becomes  of  a  variable  brown  col- 
or. With  salt  of  phosphorous  it  dissolves  with  difficulty,  but 
when  in  powder,  with  great  readiness.  The  globule  is  colored 
when  hot,  but  becomes  colorless  on  cooling.  With  borax  the 
reaction  of  the  iron  it  evkteot;  with  soda  it  melts  with  effer- 
Tcsceiice. 
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XANTHOPHYLLITE. 

This  mineral  was  first  described  by  Pro£  6.  Rose,  (P«f 
gtndorfs  Annalen,  i.  654.)  It  has  since  been  analyzed  br 
Meitzendorf,  whose  results,  as  given  in  Pogg.  Ann.,  No.  1, 
1843,  are  as  follow  : 

Silica 17-05. 16-» ISMll 16^ 

Alumina 44  00 43*73 43.17 44^ 

Lime 11*37 1313 14*50 1:M5 

MafDMia Sl<94 19-04. .......  19*47. » 19-43 

Protoxide  of  iron   1*91 S-ta 2*23 9*73 

Soda 061 0«7 O-eS o-flS 

Lots  by  icoilion   4-91.........  4-33 4*45 4*33 


100*06  100*73  100*35  100^ 

The  formula  supposes  the  bases  to  exist  partly  as  silicates, 
and  partly  as  aluminates,  and  is  thus  stated  :  2RSi+6RAH- 
tlB^.  Rammelsberg,  {Handworterhuch,  Supp.  158,)  hai 
changed  it  to  this  expression,  according  to  which  it  is  a  combt 
nation  of  Seybertite,  or  Clinlinite,  and  Gibbsite :  [JRSi+R^ 

iLl2)+B]+^H*.  He  seems,  however,  not  to  place  full  coif 
fidence  in  these  formulas,  while  Rose,  from  its  near  reseni' 
blance  in  physical  properties  and  in  composition  to  Clinton 
ite,  as  analyzed  by  Clemson,  (see  page  Td,)  is  disposed  tore 
gard  it  as  identical  with  that  mineral.  Clemsou's  analysis 
gives  6  per  cent,  less  alumina.  Xanthrophyllite  occurs  neai 
Slatoust,  in  the  Ural,  in  globular  and  columnar  masses,  of  i 
foliated  structure,  readily  cleavable,  and  possessing  .a  pearlj 
lustre.  The  internal  structure  sometimes  develops  tabulu 
hexahedral  prisms.  It  is  of  a  lighter  color  than  Clintonite, 
owing  probably  to  its  containing  less  iron,  and  its  hardness  ia 
also  a  little  inferior.  The  broad  faces  of  the  laminae  are  readilj 
scratched  by  apatite,  while  their  edges  plainly  impress  this  min- 
eral. B  B,  it  does  not  melt,  but  becomes  turbid  and  opake; 
with  fluxes  gives  a  greenish  glass.  It  is  decomposed  by  heated 
hydrochloric  acid  with  great  difficulty. 

PUSCHKINITE. 

This  mineral  from  the  western  declivity  of  the  Ural,  was 
first  examined  and  named  by  Wagner,  (Bulletin  of  the  Imp. 
Society  of  Naturalists,  Moscow,  1841.)  It  occurs  penetrating 
quartz,  in  long  prismatic  hexahedral  and  trihedral  prisms,  of  a 
greenish  color,  resembling  green  tourmaline,  for  which  it  was 
at  first  mistaken ;  but  it  is  distinguished  from  that  mineral  by 
its  crystalline  forms  and  several  peculiarities,  particularly  by  its 
dichroism,  when  viewed  in  different  directions.  Its  specific 
gravity  is  3066,  hardness  67.      B  B,  it  melts,  per  se,  with 
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difficulty  and  tntttmesccfl ;.  is  solnble  in  Bcids  after  it  bas  been 
exposed  to  i^ition.  Ita  analjeia  afforded  the  rollowinff  con- 
Kiluenta:  silica  38-385,  alumina  16'860,  peroxide  of  iron 
16340,  oxide  of  manganese  0-360,  lime  16-000,  magnesia 
6-190,  soda  1-670,  lilhia  0-460  =  99-665. 

M.  Wagner  hai  giren  the  following  formula  :  3(Ca,  lag) 
8i-H2(AiE'e)'Si 

H.  Osersky  *  has  endeavored  to  prove  the  identity  of  this 
mineral  with  epidote,  or  pislazite,  (dichromatic  epidott  vf 
JBreitkaupt,)  and  according  to  his  obserTalions,  it  agrees  in 
hardnesH,  and  most  of  its  external  characters,  and  appears  to 
belong  to  the  same  system  of  crystallization  with  that  species. 
But  he  has  not  completed  his  examinations  of  it. 


Al  the  Scandinavian  Society  of  Natural  Philosophers  in 
Stockholm,  July,  1842,  Forchhammer  presented  several  new 
Icelandic  minerals  examined  by  him.  fiiulite  ia  one  of  theae, 
and  occurs  as  a  volcanic  production  in  the  mountain  Baula. 
It  was  formerly  brought  from  the  volcano  Viti,  which  belongs 
to  the  Krabla  system,  and  was  found  to  be  of  a  white  granular 
composition,  and  mixed  with  crystals  of  quartz,  aud  a  black 
mineral  crystallized  in  long  needles.  It  easily  dissolves  in 
hydrochloric  acid.  Specific  gravity  2-62!),  Composed  of  sil- 
ica 76-65,  alumina  11-57,  lime  005,  magnesia  020,  potash 
3-S6,  soda  3-73,  protoxide  of  iron  0  63.  Formula:  (K,  N)8« 
+3AIS'.  It  is  thus,  as  Berzelius  observes,  a  kind  of  potash 
and  soda-felspar,  in  which  the  bases  are  saturated  with  donUe 
ss  much  silicic  acid  as  in  the  common.  Ii  occurs  frequentlj 
in  the  Iceland  volcanic  formations,  and  sometimes  conaists  of 
a  multitude  of  globular  masses,  outwardly  somewhat  reddish, 
but  within  white,  with  a  concentric  radiated  structure.  It  ii 
intermixed  with,  and  held  together  by  a  mass  of  quartz. 

PERICLASE. 
M.  Scacchi,  Professor  of  Mineralogy  at  Naples,  has  given  a 
description  of  a  new  mineral  found  in  the  ancient  lava  of  Ve- 
suvius, (jinn,  des  Minta,  fourth  series,  vol.  iii.  1843.)  It  is 
of  a  vitreous  appearance,  has  an  obscure  green  color,  and 
confused  crystallization,  and  is  imbedded  in  a  calcareous 
gangue  like  the  Geblenile  of  Fassa.      It  cleaves  readily  in 

•  TnnHcttoai  of  Um  Impnlil  Rnuiu  UiMnkf  kil  Soelilf ,  ]»«,  p.  6S. 
t  B«»liiM;  AnbMitMlM,  At  ISO,  p.  IM. 
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three  directions  parallel  to  the  faces  of  the  cube,  wh^ce  i 
derives  its  name,  Periclase.  It  crystallizes  in  regular  octak6 
drons,  is  infusible,  B  B.  The  powder  is  entirely  soluble  k 
acids.  Hardness  equal  to  felspar.  Specific  gravity  3'7^  It 
is  composed  of  magnesia  and  a  little  oxide  of  iron;  101 
parts  yielding,,  by  the  analysis  of  M.  Daraour,  magnesia  92*57, 
oadde  of  iron  6-91 ,  insoluble  matter  *86  =100*34.^  Rammeb- 
berg  supposes  this  mineral  to  be  substantially  pure  magnesii, 
of  which  a  portion  is  replaced  by  protoxide  of  iron.  It  is  thus 
Tery  interesting,  as  showing  the  crystalline  form  of  pure  mig- 
nesia. 

LEDERERITE. 

A  new  examination  of  this  mineral,  described  at  page  214, 
is  necessary,  so  far  as  to  determine  whether  the  phosphoric 
acid  discovered  in  it  by  Mr.  Hayes,  is  an  essential  and  infft- 
riable  constituent.  A  third  visit  to  the  locality  having  far- 
nished  no  additional  supply  of  crystals  to  enable  the  analyst 
to  determine  this  point,  we  may  be  compelled  to  sacrifice  the 
two  or  three  very  beautiful  crystals  that  yet  remain  of  it 
Meanwhile,  it  is  proper  to  add,  that  Berzelius  has  given  a  for- 
mnla,  founded  on  Mr.  Hayes'  analysis,  according  to  which  the 
mineral  appears  to  consistof  three  atoms  lime-anal cime,  united 
with  one  atom  phosphate  of  lime,  as  thus  expressed :  f 

a(g' 3  I  Si»+3AISi»-WH)+(ca  J  g-|-3Ca»  » 

To  suppose  the  mineral  a  variety  of  chabasie  or  Gmelenite, 
requires  three  times  the  quantity  of  water  above  stated.^  May 
not  this  mineral  be  viewed  as  a  6xed  combination  of  three 
atoms  lime-analcime,  one  atom  phosphate  of  lime,  and  the 
change  in  crystalline  form  to  a  hcxahedral  prism,  be  attributed 
to  the  influence  of  the  phosphate  of  lime  which  always  occurs 
in  this  form  1  The  cleavage  parallel  to  the  faces  of  this  prism, 
opposes  its  union  with  chabasie. 


SODA  SPODUMENE. 

Natron  Spodrunen.    Oligoclu. 

This  mineral  occurs  in  granite,  at  Danvikszoll,  near  Stock- 
holm, and  at  Arendal  and  Arriege,  in  Sweden  ;  also  in  the 
Ural.     It  is  accompanied  by  calc-spar,  quartz,  mica  and  fels- 

^^^■— ■^— ■  ■  ^— ^^^»^— — ^..^ 

*  From  the  Am.  Jour,  of  8ci.,  xlvi.  S13.        |  Jahres-Bericht,  xiv.  175. 

X  A  writer  in  the  Loo.  and  Edinb.  Phil.  Journ.,  (iv.  3D4)  has  supposed  it  to  be  identical 
with  Gmelenite,  and  Dana  has  arranged  it  under  the  lame  specie*. 
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Eu  ;  and  at  ClauBthil  it  is  foand  in  serpentine.  According  to 
reithaupt,  its  primvj  form  is  an  Oblique  rhombic  prism,  P  on 
H,  93°  45',  P  on  T,  115°  30'.  Its  cleavage  is  very  distinct 
parallel  with  P.  Color  while,  yellowish,  and  greenish- white. 
Luatie  of  planes  P,  between  vitreous  and  pearly ;  the  other 
faces  greasy.  Translucent  to  transparent.  Fracture  conchoid- 
■1.  Specific  gravity  2^4—2-67.  Hardness  6.  B  B,  it  fuses 
with  difficulty  ;  and  it  is  not  acted  upon  by  acids.  Its  analysis 
by  Berzelius,*  Hagen.t  and  Laurent,!  S"^  *^  following 
results: 


llW-18  BBKlioi.  iai'37  Bifao.  SS^Lkunnt. 

It  is  evident  that  the  constitution  of  this  mineral,  as  shown 
by  the  atomic  numbers  in  the  last  column  from  Berzelius* 
analysis,  is  three  atoms  bisilicale  of  alumina,  one  atom  tersiU- 
oate  of  the  Other  bases.  Fvrmula:  3AlS>+(C3l,  Mg,  N,  K)S>'. 

ERINITE.^ 

This  mineral  occnrs  in  the  amygdaloid  rocks  near  the  Giant's 
Causeway.  It  has  been  examined  and  analyzed  by  Dr.  Thoni* 
son,  who  named  it  from  Erin,  the  name  by  which  Ireland  is 
known  in  the  native  language  of  the  country.  Its  color  is  yel- 
lowish-red. It  is  compact,  very  fine  grained  ;  opnke ;  with  a 
resinouslustre,  and  a  soapy  feel.  Fracture  conchoidal.  Hard- 
ness 1-75.  Specific  gravity  304.  When  heated  it  gives  out 
about  one-fourth  its  weight  of  water.  B  B,  it  whitens,  but  does 
not  fuse  ;  with  carbonate  of  soda  fuses  with  eflervescence  into 
a  blebby  glass ;  with  borax  into  a  transparent  colorless  glass ; 
with  biphosphate  of  soda  into  an  opake  white  frit. 

Its  constituents  were  found  to  be  as  follow  :  silica  47'036, 
alumina  18464,  lime  1-000,  protoxide  of  iron  6360,  magnesia 
a  trace,  water  25-380,  common  salt  0-000  =: 99040. 

The  salt  was  accidental  and  derived  from  the  sea.  By  unit- 
ing the  lime  to  the  alumina,  Dr.  Thomson  makes  the  constitu- 
tion of  this  mineral  (admitting  a  slight  excess  of  silica)  as  thus 
stated:  6AIS»+FS*+IOAq. 

Eiinite  resembles  in  composition  one  or  two  varieties  of  bole, 

•  Jttnt-BMkkl,  It.  14T.  t  Add.  di  ChiDi.  ft  da  Phfi.,  Iji.  tOS. 
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particularly  those  from  Striegaa  in  Silesia,  and  Stolpen— i 
first  consisting  of  4200  S.,  2012  Al.,  8-63  F.,  2-81  Cal.,  U 
Mg.,  24  Aq.  =  99-47  :  the  last  of  45*922  S.\  22145  Al.,3« 
Cal.,  25-860  Aq.  =  97-829.* 


WICHTYNE. 

This  mineral  from  Wichty,  in  Finland,  first  recognised  bf 
M.  Nordenskiold,  afforded  by  the  analysis  of  M.  Laurent  f^iin 
de  Chim.  et  de  Phys,,»\ix,  ill  J  the  following  results:  niica 
56*3,  aluminal3  3,  peroxide  of  iron  4*0,  protoxide  of  iron  13'0, 
lime  6*0,  magnesia  3*0,  soda  3*5  =  99*1. 

It  consists  of  one  atom  bisilicate  of  alumina  and  peroxideof 
iron,  with  one  atom  bisilicate  of  the  other  bases.  Forimilt; 
(AlFe)S2+(N,  Ca,  Mg,  F)S^. 

Its  color  is  black,  fracture  flat  conchoidal.  It  posseses 
cleavages  which  are  obtained  with  difficulty,  indicating  a  nb- 
iangular  rhomboidal  prism  for  its  primary.  It  scratches  glisB; 
is  fusible  B  B,  into  a  black  enamel.  With  borax  into  agrees* 
ish  pearl.  It  is  attracted  by  the  magnet.  Specific  graritj 
8*03.  It  gi?es  out  water  before  calcination,  and  is  not  acted 
upon  by  acids. 

SAPONITE. 

M.  Svmhtrg.     (Rofol  Smtditk  Jhaidmfa  TrmutuAomM^  1840,  p.  1531) 

This  is  a  mineral  which  has  much  resemblance  in  its  exter- 
nal characteristics  to  soapstone.     It  occurs  in  Svaerdsjoe  parish 
in  the  Dales,  among  the  deserted  mines  of  Brucksved,  and 
also  in  those  of  Svartvik.     In  the  latter  it  is  found  in  clefts  of 
not  more  than  two  inches  thickness,  and  when  taken  out  in  a 
wet  state,  is  so  soil  that  it  may  be  spread  like  butter ;  so  that 
some  of  the  miners  tried  to  eat  it  as  a  substitute  for  butter  at 
first,  but  found  it  something  very  different.      In  the  air  it  har- 
dens gradually,  but  falls  to  pieces  in  drying,  and  the  pieces 
become  a  soft  powder.     After  drying  and  hardening  in  the  air, 
it  has  about  the  hardness  of  talc,  so  that  it  may  be  easily 
scratched  with  the  nails.     In  water  it  falls  to  pieces  quickly. 
It  is  dissolved  by  muriatic  acid  when  heated,  and  decomposed 
by  sulphuric  acid  when  cold,  though  very  slowly.     The  mineral 
is  partly  colorless,  and  partly  inclining  to  yellow  and  red.     It  is 
altogether  without  cleavage,  and  compact.     Fracture  slightly 
lustrous,  streak  lustrous.     To  the  feel  greasy ;  does  not  adhere 
to  the  tongue;  is  slightly  translucent. 

•  Rammelsbeif'f  UandwSrterbacb,  L  145. 
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It  gives  out  abundant  water,  wilb  a  portioD  of  bitumen. 
It  raelts  by  itself  in  ibin  splinters  to  a  white  blistery  enamel. 
It  ia  dissolved  by  borax ;  but  leaves,  wilb  salt  of  phoepborous, 
a  skeleton  of  silicic  acid  undissolved.  It  fuses  wilb  soda  to  an 
opake  glass.  Compared  with  soapstone  from  Cornwall,  B  B, 
tbe  latter  fuses  more  easily  by  itself,  as  well  as  with  soda. 

M.  Svanberg  found  the  composition  of  a  specimen  from 
Bruaksveden,  as  follows  :  silica  503,  alumina  26 5,  lime  0-7, 
magnesia  94,  peroxide  of  iron  20,  water  105  =  900. 

The  mineralogical  formula  deduced  from  this  analysis  is: 
SMgS^+AIS-f-2Aq.  Or  changed  to  the  chemical  it  becomes, 
SMgii'S'+AJS+eS.  The  water  actually  contained  in  the 
mineral  was  '24  per  cent.,  but  14  percent,  was  mechanical  and 
escaped  in  drying.  This  composition  can  in  no  way  he 
deduced  from  either  of  the  analyses  obtained  from  Cornwall 
soapstone;  and  Svanberg  has  examined  anew  the  Engliah 
soapstone,  and  found  its  composition  very  different.  He  has 
named  it  saponite  from  the  Latin  for  soap.  The  mineral  with 
which  tbe  saponite,  in  chemical  respects,  most  nearly  agrees,  is 
that  analyzed  and  described  by  Pfaff,  under  the  name  of  Kero- 
litb,  and  which  originates  from  Toblez,  in  Saxonj. 

DREELITE. 

This  mineral,  named  in  honor  of  M.  de  Dree,  occurs  in  a 
lead  mine  at  Nuisi^re,  in  the  environs  of  Beaujeu,  in  France. 
Tbe  following  description  of  it  has  been  drawn  up  by  M.  Du- 
frenof  (Ann.  de  Ckim.  rt  de  Pkyi.,  Ix.  102.^  It  occurs  in 
small  rhomboidal  crystals,  of  a  pearly  lustre,  and  without  any 
modifications.  It  presents  three  cleavages  parallel  with  the 
faces  of  its  primary,  an  Obtuse  rhomboid,  P  on  P'  03°  or  94°. 
These  cleavages  are  also  indicated  by  the  fractured  surfaces 
which  are  parallel  with  them.  In  its  external  characters  it  re- 
sembles cbabasie.  Streak  and  color  white.  Specific  gravity 
3-2— 3'4  ;  hardness  3-25.  B  B,  it  fuses  into  a  while  blebby 
glass,  which  is  colored  blue  by  nitrate  of  potash. 

The  following  are  the  results  of  its  analysis  by  M.  Dufrenoy  : 
Bulphate  of  barytes  61-73t,  sulphate  of  lime  14-274,  lim«  in 
excess  1-521,  carbonate  of  lime  6050,  silica  9-712,  alumina 
3-404,  water  2-308  =  100. 

The  only  essential  constituents  are  supposed  to  be  the  two 
first  named  ;  and  it  is  thus  a  baryto-calcite,  consisting  of  two 
atoms  sulphate  of  barytes,  one  atom  sulphate  of  lime.  Formu- 
la :  2BrS-f-CalS.    It  differs  essentially  from  the  baryUxalcite 
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of  Dr.  Thomson,  which  consists  of  four  and  a  half  atoms  si! 
phate  of  lime,  one  atom  sulphate  of  barytas :  or  71*9  salphu 
of  lime,  ^'1  sulphate  of  barytes. 


POLYSPHJERITE,  HEDYPHAN,  AND  NUSSIERITE. 

Frankenheim  (Stfstem  der  Krysialle,  p.  523,^  has  uniu 
the  two  first  minerals  named  by  Breithaupt,   and  the  last  1 

Danhauser,  and  comprises  them  under  this  formula  :  3(Pb,C 
3(i,As)+Pb,Ca)E,€l). 


COMPTONITE. 

Rammelsberg  has  analyzed  this  mineral,  and  shown  thatil 
identical  in  composition  with  Thomsonite.  Its  near  agri 
ment  in  crystalline  characters,  and  in  other  respects,  is  in  c( 
firmation  of  his  result.  His  analysis  was  not  observed  in  si 
son  to  be  given  under  the  description  of  Coniptonite,  p.  21 
It  is  as  follows,  the  specimen  being  from  Seeberg,  in  Bohemi 
silica  38-735,  alumina  30*843,  lime  13*428,  soda  3*852,  pota 
0*542,  water  13*097.     The  chemical  formula,  according 

Rammelsberg,  is:  (Ca,  Na,k)3Si+3AlSi-f7H.      The  spe 
men  analyzed  by  Dr.  Thomson,  came  from  Vesuvius,  and 
he  was  unable  to  employ  but  7*25  grains  of  it^  he  supposes  1 
analysis  imperfect. 

PHILLIPSITE,  OR  LIME  HARMOTOME. 

Arthur  Connell,  Esq.,  has  analyzed  this  mineral  from  tl 
Giant's  Causeway,  {Jampson*s  Edinh.  Phil.  Journ.,  1843, 
376,)  and  obtained  results  which  give  a  somewhat  differei 
formula  from  that  deduced  from  former  analyses  of  crysta 
elsewhere  selected.  He  obtained  silica  47*35,  alumina  21  •3< 
lime  4-85,  potash  5-55,  soda  3 7,  water  lOOG  =  100*21.  Fo 
mula:   2(Cal,K,N(S2-ft)AlS2+9Aq. 


EXPLANATION    OF    TERMS 


MINERALOGICAL    DESCRIPTIONS. 


AtUular,  Long,  slender,  and  alruf;ht  prismi,  or  erj^atats,  are  tiniied 
leicuUr,  from  Ihe  Lalin,  aeiciila,  a  lililc  needle. 

Aggregattd,  A  mineral  or  rocit  ii  aaid  lo  be  ajcxregitled  when  the  veverU 
ceiDpoaenl  parts  only  adhere  together,  and  may  be  aepirated  by  mechan- 
ical means:  the  relipar,  quartz,  anil  mica,  conMilulinft  Kranile,  may  hr 


■eparaled  mechanically.    Granlle  is  an  agEreRated  rock. 
lUiaceou*.    Tlie  odor  given  out  bv  anenical  ntinerals.  whi 
the  blonpipe  or  itruck  by  the  hammeri  resembled  Ihat  of  garlic,  in 


MU»/.     Anatuial  coinbinalian  ollwoor  more  melalsin  Ihs  metallic  Mate. 

Jlmalgam.    A  natural  combination  oflwo  metals,  of  which  mercury  iaone. 

jfrnoi^AaiU.  Without  form;  of  uaileSnible  shape;  Trom  the  Greek, 
auonifiii  havinK  Ihat  BignificalioD.  Amorphous  minerals  are  aomeUmei 
described  Bf  being  of  indeterminate  or  inrlelinite  Ibrms. 

Jnhydroui,  fronj  the  Giwek  ari'A,iut.  ri^nifylng  without  water. 

^rbaraeenl,  rrani  Ihe  Lalin  arboresco,  lo  grow  like  a  tree.   See  Dendritic. 

Aneniate.    A  lerui  applied  to  a  mineral  consisting  of  anenic  acid  united 

Bate.  A  term  denoting  the  substance  lo  which  an  add  is  united.  Id  (he 
arseniate  or  copper,  Ihe  copper  Is  Ihe  base. 

Borate.     A  mineral  in  which  horicic  acid  is  combined  nith  a  base. 

Solryoidal.  From  ihe  Greek  faiiiueiSiit.  aignifying  hung  w)th  clustcTaof 
grapes  or  berries.  So  a  mineral  presenting  an  aggregation  of  large  >ec- 
tionsoTnumerous  small  globes  is  termed  boiryoidal ;  but  when  Ihe  ilobea 
are  larger,  and  Ihe  portions  are  leas  and  separate,  the  appearance  Is  ex- 
pressed by  Ihe  term  mam  mi  Hated.  These  forms  may  be  obserred 
certain  ores  of  cobalt,  copper,  and  mangaoe 

Britllt.      This  character  of  mineral  bodies  i 
;  thone  of  which  the  particles 
CD  movable  one  among  another, 
mond,  quarlz,  sulphate  of  barytes,  and  an 
ncn ;  Ihcy  are  all  brittle,  the  first  only  it 
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silver,  and  some  other  minerals.  Crystals  are  sometimes  termed  capiDv 
when  lone  and  slender;  but  when  also  straight,  they  are  more  prapert 
desif^ated  acicular. 

Carbonate.     A  mineral  in  which  carbonic  acid  is  combined  with  a  bis 

Cellular.  This  terra  was  used  by  Werner  in  the  description  of  «c 
minerals  as  exhibit  cells  formed  by  the  crossing  and  intersecting  of  tfa 
lamellc  of  which  they  are  constituted;  commonly,  any  mineral  presfsi 
infi;  numerous  small  cells  or  cavities  is  termed  cellular.     See  vescala 

Chatoyant  has  been  adopted  from  the  French,  who  use  it  to  expre«  ft 
changeable  light  resembling  that  observable  in  the  eye  of  a  cat,  exha 
ited  by  ceitain  minerals 

Chromatey  a  mineral  in  which  chromic  acid  is  united  with  a  hase. 

Cleavage.  This  term  is  most  commonly  used  in  relation  to  the  fraetURf 
those  minerals  which,  having  natural  joints,  possess  a  regular  stmctnrt 
and  may  be  cleaved  into  more  or  less  ^cofnetricai  fragments:  as,iDt 
varieties  of  the  parallelopiped,  the  rhomboid,  &c. 

Coherent.  In  minerals  that  are  brittle,  the  particles  are  strongly  eokt 
rent ;  in  such  as  are  friable  they  are  slightly  coherent. 

Columnar  dvttinet  concretions ;  a  term  used  to  express  the  great  an 
small  columns  in  which  certain  iron  ores  and  other  minerab  are  foooi 

Compact.  A  mineral  is  compact  when  no  particular  or  distinct  parts  ai 
discernible ;  a  compact  mineral  cannot  be  cleaved  or  divided  into  regi 
lar  or  parallel  portions.   It  is  too  often  confounded  with  the  term  massTi 

Coneetitric  lamellar.  This  relates  to  structure,  and  is  used  in  the  descrif 
tion  of  such  minerals  as,  being  of  a  spherical  form,  have  received  8a< 
cessive  coatings  or  depositions.  An  onion  cut  in  two  exhibits  the  ooc 
centric-lamellar  appearance  in  perfection. 

Conchoidal  relates  only  to  fracture,  and  is  derived  from  the  Latin  cm 
ehoides,  signifying  like  a  shell.  Many  of  the  brittle  minerals  exhibi 
this  appearance,  and  occasionally  in  great  perfection,  as  quartz,  ioJ 
phur,  anthracite,  &c. 

Concretion  generally  signifies  a  small  and  distinct  mass. 

Coralloidalt  resembling  branches  of  coral. 

Cuneiformt  wedge-shaped ;  cutuus,  in  Latin,  signifies  a  wedge. 

Decomposed.  This  term,  when  used  strictly  in  a  mineralooical  sense 
imports  the  consequence  of  the  chemical  action  which  takes 'place  natn 
rally  in  some  minerals.  Certain  ores  of  iron,  &c.  in  which  sulphur  pte^ 
domioates  in  an  unusual  degree,  d*»coriipo3e  by  exposure  to  air. 

Decrement.     This  term  relates  to  structure.     See  p.  xlix. 

Decrepitate.  A  njineral  is  said  to  decrepitate  on  exposure  to  heat  when 
it  tlies  with  a  crackling  noise  similar  to  that  made  by  salt  when  thrown 
into  the  fire. 

DendritiCy  derived  from  the  Greek  ierSQincy  si^ifying,  like  the  growth 
of  a  tree.  The  terms  arborescent  and  dendritic  are  used  svnonymously : 
they  are  alike  applied  to  the  tree-like  appearance  in  which  native  silver 
and  native  copper  are  sometimes  found ;  to  the  delineations  seen  on  the 
surfaces  of  certain  mineraLs;  to  the  appearance  in  the  mocha-stone,  &c. 

Dentijorm,  in  the  shape  of  teeth;  dens  being  the  Latin  for  a  tooth. 

Dimorphous.     See  p.  Ixxxiv. 

Disseminated.  When  a  mineral,  whether  crystallized  or  otherwise,  is 
found  here  and  there  imbedded  in  a  mass  of  another  substance,  it  is  said 
to  be  disseminated  in  the  mass. 

Disintegrated  is  generally  used  to  express  the  falling  to  pieces  of  any 
mineral,  without  any  pcrceptihic  chemical  action. 

Diverging^  or  Divergent.  When  the  structure  is  fibrous,  and  the  fibres 
are  not  parallel,  they  usually  diverge  in  part,  but  not  wholly,  around  a 
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common  ceatre ;  u  ■■  in  Ger(i!Din)lltc»,indhcmititie  Irani.  The  cryi- 

Ula  olsome  subslanccs  usume  b  diverging  posilion.  , 

Druiy  has  been  adopted  froin  Ihe  German  lerm  dnaen,  for  which  we 

have  DO  English  word.    The  surface  of  a  mineral  is  aaJd  lo  be  dra*y 

when  campchted  of  amall  pnxninenl  crystals,  nearljr  equal  in  size  ;  it  la 

often  Men  in  iron  pyrites. 
^fflcTttttnu  is  the  coniiequence  of  chemical  action  ;  it  is  applied  lo  such 

mioerats  as  are  (ound  in  extremely  minute  Gbrea  on  old  walls,  &c. 
Elatlic.    A  mineral  which,  alter  beine  bent,  spring)  hack  to  its  original 

fonn,  is  elastic.    Mica  is  clastic  ;  laic,  which  ^realtj  resembles  mlo, 

Is  only  flexible. 
Earlhy.     This  term  relates  lo  Iracture  and  to  texture.   Chalk,  and  certain 

oflhe  ores  of  iron  and  lead,  are  notable  instances  of  the  earthy  iracture 


in  small  aggre^Iioi 
the  Latin ^oiiteuius,  ■  little  bundle. 
Fibrevt.  This  term  relates  both  lo  lorm  and  structure.  Certain  mine- 
rals, as  amlanlhus,  gypsum,  &c.,  occur  in  distinct  fibres.  Asbestus,  red 
hematite,  ii,c.,  are  found  massive,  and  present  a  parallel  fibrous  struc- 
ture ;  others  are  of  a  radiating  fibrous  structure,  when  the  fibres  direrge 

FUamtnt.  A  miocral  is  said  to  occur  la  filaments  when  it  is  found  in 
slender  thread-like  or  hair-like  portions.  It  is  Iherelbre  nearly  aynony- 
mous  with  the  term  capillary. 

Filiform  is  used  in  the  same  sense  BslheprecediDS,but  Werner  employed 
II  to  express  the  appearance  of  certain  metals  which  occur  in  Ihe  fwm 
of  wire,  as  native  silver  aad  native  copper.  Filum,  in  Latin,  sigDlGes 
threid ;  filum  mttalli,  wire. 

Flexible.  Talc  is  llexihie ;  it  readily  bends,  but  does  nol  return  of  itself 
to  its  original  form.    Mica  is  both  flexible  and  elastic. 

Finale.  Tills  term  dc^gnltes  a  mineral  in  which  Quoric  acid  is  combined 
with  a  base. 

Foliated.  This  term,  from  the  Latin  foliatut,  having  or  coDsisting  of 
leaves,  is  used  by  Werner  to  express  the  structure  wall  minerals  that 
may  be  divided  or  cleaved  regularly,  and  are  therefore  by  him  sud  lo 
consist  of  fotia  or  leaves.  The  siruelure  of  such  minerals  is  more  com- 
monly and  better  expressed  by  the  term  lamellar ;  and  they  are  nid  lo 
consist  of  I  amine. 

Frattvrt  is  B  term  chiefly  employed  in  designating  the  appearance  of 
minerals  which  have  no  regular  structure  when  Ihcy  are  broken ;  such 
minerals  present  an  earlhy,  even,  uneven,  or  conchoidal   fracture,  be. 

Frangible.  This  term  relalca  lo  the  susceplibilily  of  minerals  to  separate 
into  fragments  by  force  ;  it  is  a  quality  not  dependent  on  hardness  ;  the 
structure  of  some,  ami  the  brittle ne^  of  other  minerals,  render  Ihem 
ea^ly  frangible  ;  white  many,  Irom  their  soRness,  and  the  ease  with 
which  their  particles  or  molecule)  yield  or  slide  over  one  another,  kr« 
much  more  dilGcultly  frangible  ;  these  possess  the  character  of  tough- 
ness; Quartz  is  easily  broken  ;  asbc sins  is  tough. 

Friabtt.  A  mineralwhose  portions  or  particles  slighlly  cohere,  and  which 
is  Ihereliire  easily  crumbled  or  broken  down,  is  said  lo  be  friable. 

Fungijorm.     Certain  substances,  as,  for  instance,  calcareous  stalactitee, 
are  acca)ionally  met  with,  having  lerminatioiw  similar  to  the  head  of  ■ 
fungus ;  whence  the  term. 
54 
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Oangue,  from  the  Germtn.    The  gingue  or  matrix  Is  the  •uhstancenff 

upon  which  a  mineral  is  found. 
Oeode.    This  also  is  derived  from  the  German ;  a  geode  is  a  hoUow  W, 

Knerally  lined  with  crystals. 
%ce  is  a  German  word,  meaning  ahining ;  thus,  glance-coal,  cQ|fcr 

glance,  &c. 
OU^bular  diatinet  concretion  is  used  to  desiznate  the  form  of  any  nuDcnl 

which  occurs  in  small  round  or  roundish  masses :  pea-stone  lod  nt- 

stone  are  examples  of  it 
Ch-anuUtr.    The  structure  of  a  mineral  is  said  to  be  granular  wImb  it 

appears  to  consist  of  small  grains,  or  concretions,  which  sometimei  tre. 

sometimes  are  not,  discernible ;  we  have  therefore  the  fine  granoUr  lad 

the  coarse  granular  structure. 
Orea$y  is  used  in  relation  to  lustre. 

Hackly.  This  term  relates  to  a  fracture  which  is  peculiar  to  the  maDn- 
ble  metals ;  which,  when  broken,  present  sharp  protruding  points. 

HtBtnatite  is  derived  from  the  Greek  uiftartTig,  signifying  bJood-red.  It 
was  first  applied  to  the  variety  of  iron  ore  which  is  called  red  hcmitite, 
but  has  since  been  extended  to  other  iron  ores  of  the  same  stractore, 
but  differing  in  color. 

Hepatic,  from  the  Latin  hepar,  the  liver :  it  is  applied  either  to  color  a 
form. 

Hydrate  is  derived  from  the  Greek  vdmQ,  water ;  and  is  applied  to  thou 
minerals  of  which  water  forms  an  ingredient  in  large  proportion. 

Imbedded.    A  mineral  found  in  a  mass  of  another  substance  is  said  to  bi 

imbedded  in  it. 
IneruBted,    Any  substance  covered  by  a  mineral  Is  said  to  be  incruslei 

by  it. 
Interlacing.    When  fibres  or  crystals  of  a  mineral  are  found  interminglini 

with  each  other  in  various  directions,  they  are  said  to  be  interlacing. 
Investing.    A  mineral  coating  or  covering  another  is  sometimes  describes 

as  investing  it 
Iridescent.    This  term  relates  only  to  the  color  with  which  the  surfiMa 

of  some  metallic  species  are  naturally  tarnished. 
Jrisated.     A  mineral  is  described  as  irisated  which  exhibits  the  prismati< 

colors  either  externally  or  internally :  the  latter  is  generally  the  conse- 
quence of  some  injury  sustained  by  the  mineral. 
Isomorphism.    See  p.  Ixxxii. 

LamelUe^  Lamellar,  relate  to  structure.  When  a  mineral  can  he  fractured 
or  cleaved  into  regular  and  parallel  plates,  its  structure  is  said  to  be 
lamellar;  and  the  portions  thus  obtained  are  termed  laminae  or  lamella. 
These  terms  have  been  adopted  from  the  Latin,  in  which  they  were 
almost  synonymously  used  to  express  thin  plates  of  any  substance. 

Lamellar  distinct  concretions.  This  is  used  to  denote  the  form  of  certain 
minerals  consisting  of  separate  tabular  crystals. 

Lamelliform.     A  mineral  consisting  of  lamellae  is  said  to  be  lamelliform. 

Lenticular  is  employed  to  express  the  forms  of  certain  crj'stals  which  are 
nearly  flat,  and  convex  above  and  beneath;  and  which  consequently 
resemble  a  common  lens. 

Malleability.  Some  of  the  metals  suffer  extension  when  beaten  with  a 
hammer,  and  are  therefore  termed  malleable  metals.  Native  gold  and 
native  silver  are  very  malleable  metals. 

Mammillated,    See  Botryoidal. 
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•Vawisc.  Thi)  term  ii  MmeUmei  nied  !□  dMcribiog  ■  mbatmce  of  Inde- 
terminate Ibrni,  whatever  may  be  Its  interDiI  itructurc;  but  ie  more 
commonly  applied  to  thoie  miDsnti  which  poueM  repllKr  iotenul 
atructure,  williout  any  particular  eiteraal  form. 

Matrix,     See  Gangue. 


Such  miiterala  aa  can  b«  broken  into  r< 

mlicHd,  be.  are  cleavable  ioto  thoaelbrmao 

tian,o[or  along  (heir natural  jolDti,    In  •omespedeatheaenatural  joint* 

are  perceptible  by  the  aanatance  of  a  itrang  light 

JV\ureou$  relatea  to  luitre,  and  U  employed  to  expreia  the  luatro  of  WMIM 

minerals  which  greatly  resembles  that  of  pearl. 
JVadviar.    A  mioeral  which  presents  Irregularly  globular  elevatlODS  la 
tertaed  aodular. 


J*asi  into.  One  mineral  Is  sdd  too  pass  into  another,  when  both  ar«  foimd 
SO  blended  in  the  same  apecimeD  that  it  is  impossible  to  dedde  where 
the  one  termioates  and  the  other  begins.  Flmt  is  found  paadng  Into 
calcedony. 

Ptumoit.    Resembling  a  leather. 

Porous.  A  mioeral  it  said  to  be  porus  when  it  ia  traversed  In  dlfltrtnt 
directions  with  communlcstine  holes  which  pas*  throuKb  the  fobctUM. 

PitudomoTphoui.    Mlnerali  einiblting  Impreinons  of  the  Ibrms  peculiar 

-  to  the  cryitalii  of  other  substances  are  said  to  be  pseudomocpboiiB. 
Viujoc.  in  Greek,  algnifies  false;  rmfipii.  form  or  figure.    Sm  p.  Iziz. 

PuJoeruJent.  When  [he  parlicles  of  a  mioeral  are  minute,  attd  cohere 
very  slightly,  or  not  at  all,  it  is  aald  to  be  pulverulent,  or  in  the  p«l?e- 

Radialtd.  Radialut,  in  Latin,  dgniffes  beset  with  rays.  When  Um 
cryitali  of  a  mineral  are  so  disJMised  aa  to  diverge  Irom  ua  centre,  (bej 
are  said  to  be  radiated. 

Jlomofc.  Ramvt,  in  Latin,  signifies  the  branch  of  »  tree.  A  mlDMal 
having  that  appearance  ii  deacribed  aa  beln^  ramose. 

Stfraclorineii.  This  terra  li  used  both  chemically  and  mechanically  in 
relation  la  mioerals.  It  i>  aometiines  applied  to  thoea  which  strooglj 
resist  the  application  of  heat,  and  occaoonally  to  some  whose  longhjWM 
enables  them  to  reriit  repeated  blows. 


rlKhtwulas 
I  the  mouies 


Raiiform,  kidnev-ahaped.    Ren,  Id  Latin,  signifies  kidoey. 
Retieulattd.    Minerals  occurriog  in  parallel  fibres,  craned  i 

by  other  Gbrea  which  alao  are  parallel,  exhibit  squares  like 

of  a  neL    Rtlit,  in  Lslln,  signifies  a  net. 
Schuta$e  or  ilofy  slmcture.    Minerals  which  split  only  in  one  dlrceUoa, 

aod  present  fragments  which  are  parallel,  but  of  unequal  thlekaa**, 

which  also  are  not  smooth  and  even,  and  are  witbont  lustre,  are  said  to 


Into  a  little  baodle,  with  the  appearance  of  d      „.  „ , 

common  centre,  they  are  said  to  be  scopilbrm.     Se^ia,  In  Latin,  rignl- 
fiea  a  broom  or  besom. 
Stetilt.    The  term  tectlle  li  derived  fivm  the  I^atin  Mto,  to  cut    Tluee 


640  EXPLANATION    CF    TEKMS. 

'minerals  are  termed  aectile  which  are  midway  between  the  brittle  od 

the  malleable.    A  slice  or  portion  cut  from  a  sectilc  mineral  is  inp*. 

and  the  new  surface  on  the  mass  is  smooth  and  shining. 
Semi-transparent.     A  mineral  is  said  to  be    semi-transparent  wLeoe 

object  Is  not  distinctly  seen  through  it. 
Spemlar  Minerals  are  those  which  present  a  smooth  and  brilliant  sui{«cr 

wmch  reflects  light     Speculum^  in  L.atin,  signifies  a  looking-glass. 
Splintery fraetureb^Xoikfgi  to  imperfectly  crystalline  minerals. 
^alaeti'ttform.    IrakoYfia  si^nes  a  drop,  an  icicle,  which  stalactitiicfL 

minerals  greatly  resemble  in  shape. 
Stalagmite,    A  stalagmite  is  the  deposition  aflbrded  by  the  water  dropfung 

fi:t>m  a  stalactite,  as  on  the  floor  of  a  cavern. 
Stellated,    When  the  crystals  or  fibres  of  a  mineral  diverge  all  roood  a 

common  centre,  it  is  said  to  be  stellated.     Stella,  in  Latin,  sigoib^i  i 

star. 
Stria,  Striated.    The  slight  channels  occasionally  obserrable  oo  tbe 

planes  of  crystallized  minerals  are  termed  stris,  and  the  crystals  whid 

exhibit  them  are  said  to  be  striated.     The  Striae  are  commonly  parallel 

and  generally  indicate  the  direction  in  which  crystals  may  be  deared 

Stria,  in  Lafln,  signifies  a  groove  or  channel. 
Sulohwet.    A  metallic  mineral  in  which  the  metal  is  combined  with  rol- 

phur.    In  these  minerals  the  metal  is  not  in  the  state  of  an  oxide,  but  ii 

the  metallic  state. 
Sv^pematant.    Such  minerals  as  are  lighter  than  water,  and  consequent!] 

swim  upon  it,  are  said  to  be  supernatant ;  from  the  Latin. 

Tabular.    When  this  term  is  used  in  relation  to  structure,  it  is  nearf] 

allied  to  the  schistose  or  slaty.   It  is  used  more  generally  to  express  thi 

external  form  of  such  crystals  as  are  nearly  flat ;  these  are  termed  tab 

olar  cr3rstals ;  fit>m  the  Latin  tabula,  a  table. 
Teughnest  relates  to  internal  texture.  Those  minerals  which  are  bruised 

or  suffer  depression  by  repeated  blows  in  the  attempt  to  fracture  them, 

are  esteemed  to  be  touzh. 
Translucent,    A  mineral  through  which  an  object  cannot  be  seen,  bai 

which  transmits  some  light,  is  termed  translucent    Many  minerals  an 

translucent  only  on  the  edges. 
Transparent.    Those  minerals  are  transparent  through  which  an  objec 

may  be  clearly  seen. 
Tubercvdar.    A  mineral  whose  unevenness  of  surface  arises  from  sni.iii 

and  somewhat  round  elevations,  is  said  to  be  tubercular. 

Unctuous.  This  term  relates  to  the  touch.  Plumbago  and  soapstone  are 
very  unctuous. 

Vesicular,  A  mineral  is  said  to  be  vesicular  when  it  has  small  and  some- 
what round  cavities,  both  internally  and  externally.  Lava,  pumice, 
limestone,  &c.,  are  sometimes  vesicular.  From  the  Latin,  vesicula^  i 
little  bladder. 

Vitreous.  Minerals  having  the  lustre  of  glass  are  said  to  possess  the 
vitreous  lustre. 
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Uaiin,  bliu.axi 

lleilllblin,  S3* 

loi«l«n,  KS 
lei»<niiil,  538 
l<i^on»n,  S4II 


Bencita,  bydni, 

'    obliqoiu    ' 

Borodijlion,,  509 
folOoBw,  990 


BtDokite,  J79 
Birlhif,;  .alt,  h*„,™ 


Cllu. 

...S-"""^ 

".  'imlh,  9M        1 

"DDi  .H..  Sru       1 

C.kwk.ni«,,-5M-—       1 

C.ice 

r*," 

ezTAf 

CaJc. 

ttK;. 

"^ 

iiliki. 

Jtlom 

1,S7T 

;m™ 

^uncriniie,  QM                  J 

C^iu 

ii«.ia8            1 

.=-J!-»tH 

lianUiadnu,^ 
iiiiiianiiu,  157 


Cupbolita,  IS 
CuiUiiU,«W 
Oulinlto,  133 

OUeitia,  310 
C*lartiB*,3IO 


Canlui  ta\<txa;<nO 

OincilJlS  '       ' 

Cuinitf  ID,  41S 

'  tiUpifcnMi,  416 
CarilDi  ibmnbLciu,  131 

iboDilvheKrui,  IIS 
Ctrinm,  cirboDite  ol,  ISO 

b7<lrtiU!il  buic  aiwrid 
■Dli«f<|(iiaMla  or,  49 


BboMnL  411 


fbiro-minpuiHlftn ,  VI* 

1uHllun,SIG8 
n  uibMii<«  qnaniiftTt,  DGS 
■«echbjDidA,EMB 

dalolit,  aM*™*"      ' 

nkniii.  ses 

>ulptu«a,  «S 

uhjpdn,  IM 


crT«illJ»],  ISS,  156 
CblmsHl,  bss 
Cbloiophniu,  »1 
Cbloropbu»,a83,9et 
CbhiiophiDlu.  G9 

Cbriiliull^,  53 
Cbioma,  oiiJo  of,  439 
Cbnnnii  nmsl,  as,  «H 
Cbnnnciiouloin,  385 
Cbiomo-oebn.WS 

'  ocubiidnl,  3)U 
DiTdt,  43J 
Chtonikriu,  GOd 
CbniDboii/,  IGS 
Cbrrncoir*,  493 
CbTJlocollo  4M3 
CbiTHliu,  i40  , 

CbrTiolilbui  >h1iiii|u1iii,  140 


Cluiilylui  Bcnt. 
CliulbiUU,  S3T 
Cl.7,54 

pipe,  98 


(Unco,  MSS 

K>1teiiDr,  se3 
ligbbboni,  bud,  S 


Olid,  or,  448 
nilphiMar,4SS 
mlpho-UHnido  oT,  443 


tiii-ii£iia,  445 
CobllUliu  rnbollDi,  443 
CobintrHBiiii<,44a 


XKDBX. 


Cobah  MeiMs,  534 
Ckibftlt  blooiDi  448 
Cobalt  •eUunt,  443 

Cru,4« 
Cobahicoiii  Titriokm,  450 
Cobaliieu*  fyjMalot,  440 
Cob«iaM,4«l 
Cobalt  kiM,  447 

miea,  prUmatie,  448 

oebrt,  448 

blaek,448 
pad,  448 

019,  biMnatb,  446 

■olAir4,  447 
pyritaa  eutomons,  4SB 
pjritM  hezabedral,  443 
isometric,  447 
ootabednl,  443,445 
CoeeoUta,  77 
Cof-wboel  ora.  536 
CoIopbooiU, » 
Colpa,  399 
Colmnbite,  388 
Coltunboa  Borzalii,  315 

beiniqaadrat«u4316 
lactanguliu,  388 
CoBBbnaUbla  mioerals,  578 
Oomptoaita,  913,  634 
Coodrodita,  144 
Coodorrite,  506 
Cooita,997 
Copal,  foMil,  597 
Coppar,  acienlar  ananiata  of,  506 

aobydroai  dicarbonata  of,  499 
antnnooial  frey,  480 
argantifaroui  laJphitret  of,  467 
anenical  and  aotiiDoaial  gray,  480 
builieate  of,  494 
black,  510 

oxjda  of,  510 
Una,  477 
carbonate  of,  488 
capillary,  red  oxida  of,  488 
chloride  of,  499 
crenatod  hTdro-iilicateof,  497 
emerald,  494 

ferrusinoui  red  oxide  of,  488 
green,  493 
green  carbonated,  490 
carbonate  of,  490 

a,  479 
,     o-carhonata  of,  488 

bydroua  dicarbonate  oC  490 
diphutphale  of,  500 
phosphate  of,  501 
•eiiquiiilicate,  494 
•ub-biietquiphoephaia  of, 
501 

indigo,  477 

lenticular  aricniate  of,  S09 

martial  aricniate  of,  599 

muriate  of,  489 

native,  472 

octahedral,  479 

oxydulatod,  486 

pbovphate  of,  501 

platiniferooi  grey,  481 

purple,  478 

pyritout,  489 

rod  oxida  of,  486  | 


Copper,  aolaniimt  of,  4B9 
aJlieato  of,  4M 
ailioo-eorbooaia  of,  40 
aab-biaoaqniaraaniali  U,  SO 
anlpfaato  of,  496 
•olpfaurot  of,  475 
tetrasalphata  of,  496 
trisulpbo  antimoniata  a^  fi 
▼anadiate  of|509 
▼ariofatod,  478 

▼itvaoaa,477 
TalTai  bloe,  496 
▼itreoas,  475 
wbito,  480 
Coi^araa.  white,  309 
Copper  gULnoe,  47S 

ergeotifiwoaa,  467 
dipriaraaticY  SM 
bexebedralf  430 
priamatic,  475 
priamatoidaJ,  506 
tetrahedcml,  479 
nickel,  4&I 
ore,  azure,  488 
lenticuler,  508 
octahedral.  486 
purple,  478 
velvet,  498 
yellow,  468 
pyritea,  489 

araanieal,  480 
octahedral,  478,  4tt 
pyramidal,  489 
_ielJow,4a 
Coquimbtte,  309 
Corailoerz,  576 
Cordierite,  60 
Coroe.  la  mine,  471 
Corinaon  granulaire,  101 

hyalio,  97 
Corroaive  enblimate,  aatira,  577 
ComDdam,97 

common,  100,  101 
compact,  100 
dodccahedral,  135 
granular,  100 
imperfect,  100 
octahedral,  113 
perfect,  97  ^ 
priimatic,  166 
rhombohcdraJ,  97 
atone,  100 
Cotunnia,  546 
Cotuonite,  546 
Couzeranite,  191 
Covelline,  477 
Craie,  ^59 
Cricbtonite,379 
Crocoiie,  554 
Crockalite,  909 
Cronaliu  acrotomna,  549 
angleseanufl.  550 
diatomua,  544 
flexilii,  541 
bexagonas,  547,  549 
byacinthoe,  554 
p^ritorona,  545 
ponderoaua,  557 
pyramidal  it,  553 
quadratosj  546 
reainiforroifl,  538 
rbomboadaoa,  568 


I  ibomblcia,  GX 


SC;,' 


'Iom!™   M7 

DuafU,  348 

/»u<|ui>Iii^,SM 

Diabaiiu,  m 

'eiDviaiu,  Ml 

u..wii,,'a« 

K:s,'..:i'r-« 

r°"''^ 

s:;";^ 

m.,331 

mi  ore  d*,  485 

D.™J.,'.  iB8 

".g."&'™»— « 

DkJ]^  ch,.™„„,  as 

•njniiH  Fonl'An 


Pi-Phal*  500 
WrilBni,  4» 

.1     ■!  ^«  f"'"'"^  *™ 


It*,  lai 


inlricotjMB 


D7.crui„,  la 

gjiluiu.,  til 


CjpiiDl 


itnbedtiu,47g 


•«  bu«(eiiiu,  «B 
^r«Hl«,S80 
iMatuoiB,  4BI 


EsionadB,  I  as 
Emsiil,  101 

^SHAiaiu,  308 


^•i>iwoltir'Bu4oW„„_ 


ERtkobaid,  Me 

'•■iifrw,  see 

Eriniic,  509 


irin,411 


Eucluo,  I'at 


EiUu,  I^ 
EopjKlirolK.,  em 
Hjimlhilcw,  383 


nl-|>rninidil,9i9 


PJiauidS 


I  rotpuoniio,  5i6, , 
far  bf  d(ivDiTd«,  3 


(  Fluor,  eompiBi,  »j 


IITDIZ. 


M» 


r 


OidoliBite,  169 

priamatie.  19 
aoMhuB  columnarc,  331 

obUquam^  339 
Oahnito,  113 
OalMa,590 
Gatooa,  arfentif^roiu,  S34 

eobaltic,  534 

Oalnei,  SSs!x7* 
GallJsinite,  570 

5J«i»ekaUiij^ri,  479 
Garntt,  19 

blank,  SI 

brown  nuingBneie,  M 
ebrome,  99,  6(tt 
eoniDon,  90 
dodeeabadral,  19 
maogaDMitto,  S9 
ffreea,  91 
pracioii*,  19 
pritmatoidaJ,  110 
pjrraniidal.  X 

.t«trah«lral,SM 
Oajluirite,  334 

Oablanite,  39 
Galb.blaien,  533 

•n,  590 
GMkrooite,  559 
Gibbtita,  103 
Gieaeckite,  189 
Ovantholita,  906 
Giobertite,  996 
GJMckite,  189 
Giamoadioe,  71 

Glance  blaode,  hazabadimL  4Q0 
Glanakohle,  5H5     "*""*'•«» 
Glaaan,459 
Olaikoph,  brauner,356 
rother,  356 
■chwartxer,  391 
Glaobarite,  339, 616 
Glauber  salt,  333 

prismatic,  399 
ai.  1^      1     P"»»n*toidal,  390 

Glimmer,  179 

Olucina,  bi-lllcataof,  169 
Gmelinite,  919 
Goethite,  355 
Gold,  arnntiftroiif,  513 
iMie|en,510 

Ctphic,  518 
xah«dral,  510 
Bative,  510 

Goutte  d'eau,  199 
Gramma tite,  84        ' 
Grammite,  67 
Graoat,  edler,  19 

Otaplut,  583 

Graphite,  rhomboidal,  583 

0«-pier"r::Vl'""'"*^» 
Gfaneteln,  940 
Oraen  earth,  IS6 
Greenoekite,  573,  691 
^IvMBOTite,  613 


GNgorite.a78 
GvBoaty  jO 

bmn,  90 

Grenat  maafaoeai^,  93 
melaaite,  96 
noble,  19 
iioir,95 
leeinite,  95 

Grobkohle,  500 
Groeealarite,  91 
GrUnerde,  156 
Giiltifen,  ■chwarts,  489 
_  wein,  469 

Gurhofian,974 
Gyp«,985 
Gyptalna  cobaUieua,  440 

ractan^lna,984 
rhonbieiu,  999 
rhomboideae,  990 
•tellatoa,  991 
Gypeoffl,  985 

axifrangible,  991 
compact,  987 
•*^»hy,  98B 
fibrooa,  987 
ffranular,  988 

H 

Haarkiet,  451 
HamaUte,  brown,  356 

flbrona,  356 

rad.355 

„  . ..        .■"JJ.  356 
Haiduiferite,^Sa3 
IWbarjrte,  diprtamaile,  301 

hemi-priamatie,  909 
peritonoot,  306 
priimaUe,  304 

u  ,.        .    priimatoidaL  310 
Halb-opal,  15  ' 

Hallite,9S7 

Halloyaite,  106 

Haloide,  brachytf p«M  lis,,  fos 
djatomooi  Molifl,  4tt 
dicramatie  •nclaa,  306 


• .  S/IMMH,  MRS 

bemi-primutie  floor,  908 

ffyprav* ' 
natwotypow  limo,  979 
octahedral  floor,  980 
parat^MHM  lime,  970 
prismatic  eryooo^SQi 
floorTsSI 
ff7Pnm,99l 
lime,  970 
prumatoidal  gymmm,  flOl 
rhombobedralaloiDrSO 
rhombohedral  floor.  971 
Harraotome,  63  * 

„  .  .     ,        Hmt,697 
Hatcbetine,  594 

IfaoamaDoite,  396 
llaajncSSfai 
Hajreeioe,  318 
Haydenite,  199,  613 
Heavy  apar,  304 

eolomnar,  30? 

„.,.    , .  l*n>eUar,304 

Hedenbariite,  78 


pitchT,  xt,  «S 

tbninbDhadnLXIO 
DiHjHnblg,  39 


Ibmnbobtdnl,  343 


"as?" 

lull' 

el>r,3SS 
eliT,  36S 

TitcM,  nt 

T.|«),0fIUll 

,„„„„ 

iffiit 

CDS 

IniiDila  or  Vvtt,  31 


Kilt  Mlpsiur.  9e« 


Kulin.  19tf 
XviihI,  11 
KarpholiU,  IS 
RuphoaidcNIe,  368 


Kijmto,  BTrBiididal  pm.rU  5' 
Katgliu,  1« 
KibiMgiihu.SHa 
Klmlnukshlw,  «a 
KiCHkinUr,  17 
Ktaaknpftr,  4S3 
KilU>)M,»l 


KhIi*HM,39« 
Xokth,  (hilt,  Ma 
KDtalt,  Klwafol,  MT 


KoboUiH,  *tr 
Kg.i>i|;li>I,  W 
Kabh,  kniMl,  Ml 
Kahlinbkiid*,  MS 
Kstliglith,Tr 
Ksltriu,  1  4 
KiHiiiHilila,  31 
Knopbgaa  ipu,  ibnijii,  Tl 


BibdlllbiD,  ^10 
Ii^fiiiEdTil,  »St 


ihiiir'b.>hLtn],gai 


Krjaiilb,  331 
K>*HlilKl«l 

Kuliiiii,  an 


Tllliol,  «6 
KpniM,  IIM 


l^Bnufflu,  IM 
Upfc-hnli,  Sia 


XHOBX. 


«r,  5fi 


tl 


190 

Lav*  ThrraM  parM.  186 
LuolH,9aa 

litwuluT  ainorphai,fiin 
rbombicos,  901 
LasMialtin,  918 
LMd,  iiMiiiau  of^  M9 

bitalphoaoUiDOfuta  of,  SOU 

bitdhiratof,5a0,  598 

bteek,  583 

Um,533 

MrboMla  of,  530 

<Moddtof,546 

ohlofo-eaiiMNioto  oT^  548 

ofemMtool^S64 

okfomo-oboophato  oT,  548 

oopcto-olinMUMo  of ,  556 

oapiWMM  aulpbato  or,  553 

twnoM  lolplnto-auboiialo  of,  544 

^ioklorido  of^ 

Mitlif  earboiwto  of,  541 

ftftthM  0^,595 

Meow  alominato  of,  538 

MlirMatoof,553 

■vtetoof,S45 

■rario-oofbooato  of,  54B 

iiaUvo,5S9 

OKido^Uorida  €4^545 

phooplMito  W,  547 

pan  ehromaio  of,  Id  form  of  tbo 

m>Ivbdolo,»4 
ihMikoiaal  cftrbooato 
Hohooloto  of,  55T 
oeloBiot  of,  .97 
Miouto  of.  558 
■oltoiiiret  of,  537 
M^ominoto  of,  538 
oobaoaqokhroinote  of,  503 
Mlphato  of.  550 
•alphato*tri-«arboBOla  of,  549 
■olpharet  oil  599 
ralphiureltod  ■ulphato  of,  534 
rapanulphuret  af,  534 
lingular  cryital  of,  023 
triarooljhdato  of,  554 
tODfitate  of,  5S7 
▼anadate  of,  !Sf 

aad  anlimoDy.  ralphoret  of,  533,  560 
oobalt,  taloDiuret  of.  53B 
copper,  chromate  ot.  556 
•eloDiurot  of,  537 
nercnry,  wlroiuret  of,  53B 
antimony  and  ailver,  au^ihoret  of,  533 
baryte,  asotomout,  549 

brachytypooi,  546 

diplogeoic,  5a9 

dipriimatic,  S39  .     . 

komiprMmatie,  554 

paratomoua,  544 

peritomoiM,  545 

priamalie,  560 

priimatoidal,  541 

prramidal.  553 

rhombohedral,  547,  549 
-glance,  539 

eobahie,  534 

hezabodral,  599 
Leadbillite,  549 
Lead  ore,  brown,  547 

oonMoufl,  546 


whho, 
LMd  ore,  7ollu«r,553 


,  !»■■■■■■■■■   ,  »«»»■ 

pyramidal,  90 


sbombooedvBl,  99 
tri-jriawlic,  Mi 
Leberera,  87G 
Lodoreriio,  S14,  63D 
Lodorita,419 
Loelice.  900 
I«banUt«,  258 
iMnoiaii  aartk,  S7 
Lrasinito,  105 
iMobardiM,  614 
Lepidokrokua.  356 
Upidolito,  179,  180,  181 
LeuclitonbMgHe,  604 
UacUo.  183 
Looeopbaoa,  908 
Loaoopjrfle,  4«9 
Loasit,  183 
LoTyoe,  943 
Liberkioe,  343 
Libetboniia,  508 
LieTrito,360 
LifQko,sai 
Ligniito,  143 
Limbelito,  149 

Lime,  anhydrooa  anlphftta  «f,  988 
LioM,  areeniata  c»f,  SBl 

baryio-Ooato  af,  908 

biaiKoate  off,  67 

burata  of,  988,  318 

boroeiHrata  of.  988 

earbooata  of,  964 

fibfooe  phoaphau  af,  918 

iuala  of,  980 

bjrdroaa  aofphata  or»  9B 

Bitrato  ofl  988 

oxalate  or,  S298 

phfwphata  of  976 

priraiatie  carbonate  of,  978 

iUiaciito  eavbnnate  of,  969 

»ubfo«quiphosphato  of,  276 
anlphaie  of,  Q^ 

tertilicate  of,  70 
tnngytate  uf,  293 
Tanadato  iif,  619 
and  aoila,  native  carboaale  d 
•harmoti>iiM»,  184 
-atuoe,  aherod  Woe,  148 
gianular,  268 
inagneeiao,  974 
pnnmatic,  970 
Jjimonite,  354 
IJnarite,  553 
Lincolnite,  39 
Linionerz,  503 
Liquor  »'ornaUii,  573 
Liroconile,  573 
Lilhomarge,  55 

<Vtable«  56 
Loadftone,  native,  347 
Lomonit,  41 
Luciillite,  269 
Lunitea  Auricoa,  518 
Cnpricua,  467 
dodecahedroa,  4S& 
peritoinua,  463 
rbombicuBy  409 


LrdiHi 

•Isas 

Barthiir 

9B3 

iaj 

au 

LfOuidM 

211 

M 

llMlg,  IW.  119 

■hclH. 

H^Mi^iiUird 

Bin  liliuMsr,  l«l 

bllun 

inr.am 

ba>iU 

ocim 

urbowu  dF,  ass 

H-fi^r 

c.tb»«Mgf.itS 

k)JnMof,139 

^^H!^ 

139 
l..dni.of,13a 

gr,9M 

.l.jdnt.^ia 

Iphua  or,  m 

ndni 

■ulphlk 

cot,WI 

awor.aa 

Ikinui. 

'".1™ 

™l^lifu,  99G 

Mi(ii»i 

■nilini 

fl.cul»ul.i>r,»6 

liulh 

■^1 

llS^«  IHX.I.''. 

.asD 

hjilwlfe,  139 

«,(»( 

E^^, 

•i*"iS« 

HuntkiH,  3 
HiTubile,  -13 


li^nil 

i»eo>M,37I 

i«,Ml 

pi  it 

>»l«^ 

r.\. 

■atoid" 

b>bnn.iiB,4gi 

i>l«»nU,4B4 

ubuldl 

■nonU.  1H 

HiiUe 

.upl.Tli.,«a 

:lrK?;S5'^ 

■1^*11,  kvlilFn 

WO 

^^'kupfcr 

-bltiuto 

»(.»,.,  be. 

*>J^1V 

iu,38T 

■iRiijr,  x» 


on?,'  compul  ud  fibrMU,  3(1 

Eiiiinuoidil,  389 
iliUad  biMk,  3W 
pili<ulic,3a6,Ut 

unel«nU>,  391 
hfilnti  cnuian,  393 
aiUI««  E*ibs»M,  Ml 
oiUIea  hTilntta,3eG 


'!«!■;»»«•*' 


Minftiupilh,  3^ 


ihunbiiiu,  Sw 


Miiiu  htidl;tUo  il<  Dl 


«M 


IHDBX. 


ore,  anortlutk,  416 
lUaiiite.SS 

iroile,  556 

aciealarit,  419 
flamouuM,  4B0 
Mmguinof ,  414 
obliquQt,  16B 
reetaafuKu,  415 
thorifarMi,  17ft 
tricUoatii0,416 

MaliDMe,  553 

M^lis  pjrnunidalii,  SW 
ll«lUto,590  ' 

lUoaecauite,  878 
Mtadifflto,  545 
MMiliM,  16 
ltetite,4» 
Iftrowa  iodaradt,  fSTf 
arcMtal,  574 
iodari,  577 
mariat6, 577 
natif,  573 
tolfart,  575 
■Im«wj,573 

cUoride  ofi  577 
dichlnrid*  of.  577 
dodooahadral,  574 
iodic.  577 
li<|tud,573 
muriate  of.  577 
nitnte  of,  604 
pyramidal  eotneoiii,  877 
tulphuret  of.  575 
KMda  dl  Diavolo,  588 
MaMle,  SIO 
llMoUta,  910 
MMOtype,  903, 904 

crytulUaed,  108 
fibroo*,  9U3 
pulveroient,  908 
Harau  and  MBTAU.iraaous  Minuuu. 

Natitbi  334 
Metaxite  of  Breithaupt,  149 
Mlargyrito,  467 
Mica,  178 

brown,  619 
eommon,  179 
maynNiaa,  178 
prigmttiic  copper,  503 
euclore,  503 
prramirtal  euclnre,  437,  43S 
rhombohedral,  178 

euchlore,503 

dl- axial,  179 

filamcDteux,  189 

bcxagona,  178 

mangarina.  189 

mono-axial,  IW 

obli(]ua,  179 

priitmatique^  179 

rbombohednquo,  178 
Mioaphyelitc,  118 
Miearelle,  189 
Miobaelite,  17 
Microlite,  314 
MiomitA,  'J74 
MioMtete,  549 


ICneralalkali, 
MImom,  575 
.^  aaiiwa,  536 

Mlapickol,  345 
Miay,  37:2 
Blwhsite,  389 
Molyhdanglana,  405 
Molybdaa  eilber,  438 
Molybdeoa,  406 

'gi^aom^  rhoabohtinl, 

•oekei,  406 
m»  t  v..      --ilver^  438 
Molybdtoa  ■airar6.405 
Molybdeoito,  405 
Molybdaouoiy  bUalpbide  o£4Q5 
bieulpliont  o£     ~ 
oxide  mf.  406 
Molybdie  oebro,  406 
Mooaalte,  489 
Muoradice,  618 
Mootioellita,  610 
MoooatMM,  198 
Morastots,  356 
Bforoxite,  5276 
Morvenite,  65 
Mottotaia  cork,  69 

Con,  48(1 
iher,  88 
meal,  57 


P*P«r. 
uaWw.  584 


Malhrioe,  590 
Mttlkir*  glaM,  16 
Muilieitej367 
Muodic,  In 
Miirehiaooite,  195 
Muriaeitc,  984 
Hiutite,  75 
Myiorite,  498 


Naerita,  155, 156 
Nactelenc,  435 
Nagyagorcrz,  580 
Napiiiha,  587 
Napthaline,  natarlitebe, 
Natrolite,  2Xlj  204 
Natroo,  330 

boraxsaurea,  324 

prismatic,  330,321 
perminens,  331 
•alt,  bemiprtsmatk,  3H 
priamaUc,  390 
Natron  eflloreKena,  330 

„     ..    GaylAiatiaonm, 334 
NetNlle  ore,  435 

Needlestono,  910 

Numalite,  15Q 

NeiiiatiM  gracilia,  153 

rcctaofuhia,  153 
Neoctese,  600 

Neoplaie,  371 
NepheiioH,  319 
Nephrite,  151 

■par,prinnatie,934 

oncleavable,  151 
Nephrus  amorphna,  I5i 

peritomaa,934 
Nearolite,  93 

Newkirkite,  397 
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ess 


Nieo«]atBtmri,ftl9 

pnuinu«.455 
Ni«ktl,  antimonial,  451 

ftniimooiel  of,  451 

arMoieul,  45(i 

binaiteoMt  or>  453 

eopper,  4Sd 

native,  451 
«        lalpfao-AotinMnial.  498 
-arMnide  or,  454 

ittlphuret  of,  451 

Willie,  453 

AreoniatA,  455 

Artenical  aDtimooiAr*,  45S 

-blUtho,  455 

•glance,  454 

•f  lanx,  454 

•octwr,  455 

-oxyJe,  455 

-Pjfritet,  prlflmatie,  4SB 

•pie«f  Uierx,  45fi 

■uirur«,  451 
Nifrln,377 
Nitrate  de  ehaox,  968 
Nilre,  319 

prUmatio,  319 

■all,  priaiiuUc,319 
Nitrocakite,  9D8 
Nitro-maj^ntiaite,  998 
Nitrom  rhuinbieum,  319 

rhomliohedf  am,  933 
Nontronite,  ttlO 
Noxio,  2£) 
NoMao,;iS3 
NnlUlite,  920 


Ofaaidiaa,  931 

Obaidianoe,  lare  vitrewe,  991 

Octabedrite,  439 

OduQUlito,  961 

Oil,  mineral,  587 

Okonite,  103 

Oktadrite,  439 

Olivenerz,  506 

OiiveDite,  5(K> 

anicular,  508 
Olirenkaprer,  506 
Olivin,  141 

Olivine,  meteoric,  149 
Oliviaite,  pritmatie,  500,  601 

railiaied  aoiuilaf .  508 
011alre,pierre,  151 
OiMfite,  334 
Onkon-ile,  196 
Onvz,  10 
Oolite,  9Q9 
Qpal,i4 

oommon,  15 

•dicr,  14 

ferrufinoaf,  18 

fire, 15 

EBRieiner,  15 
alb,  15 
boix,  16 
Dohio,  14 
preeiuun,  14 
semi,  15 
wood,  16 
-jaaiier,  16 
OpUta,  147 


Ophitifl,  147 

egauDuif,  147 

.var.,  153 

fif  ukrie,  90O 
Opaimoae.  39t}  • 

Or  natif,  dlU 
Orpiment,  red,  440 

yelluw,  441 
Orthite,  419 
Orihuklas,  193 
Oiiiielite,  155 
0<tianiie,  160 
Ottrelite,  173 
Oxalate  lie  fsr,  374 
Oxiduin  mangapeao-iMiflBhlMt  987 
Ozokerite,  596 


Palladinm,  515 

native,  515 

octahedral,  515 

lekiniet  of,  516 

■eleniuret  ofl  61 
Palladium  octabedram,  516 
PanabaM,  479 
Paranthioe,  934,  937 
Pargaaito,  83 
Paalite,94 
Peach,  156 
Pea  ore,  306 
Pearl  mica,  rhonboidal,  189 

rhoiiibobadral,  181 
■inter,  17 
■|iar,  979, 974 
FtoarNionr,  IflS,  933 
Pea-ntono,  969 
Pecho-blende,  496 
Pechors,  436 
Pechkohle,  500 
Pechtftvin,  93^ 
Pektolite,  938, 694 
Peliom,  61 
Pekikonite,  409 
Peiicliue,  629 
Pyridine,  934 
Peiidot,  140 

alt«r«,  149 
granuUfbrmo,  141 
Periklio.  934 
Periitorite,  906 
PbrlA,  lave  vitrenee,  188 
Perl  glimmer,  188 
Perbtein,  18H 
Perovfkiie,  096 
Peruwskinite,  404 
Putalino  apar,  peritoMOOt, 88 
PeUlito,  197 

priimatio,  197 
•niuir^  197 
Petalof  rhombiciw,  187 
Petrul,  567 
Petroleum,  567 
Pbakolite,  949 
Pharmaculite,  991 
Pharinaknaiderit,  379 
Phenakite,  1><9 
Phillip»ite,  164,  687 
Pbillifiite  of  BM«iiiul,  478 
Phubfite,  m 

Pboaphate  de  fkr  manpnMJw  vtrt,  408 
Phoaphorite,  976, 978 
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Photphorlrapfererz,  500 
Pbo^horkaprtti  von  lilMtlien,  SM 

riMiabrwtbMh,  501 
PlKMrahor  mangan,  403 
PlMMph]rttria.  313 
PboUzite,  306 
Phjllinius  aereot,  96 

metalliniM.  M 
8chiU«ri,96 
PhylUte,  907 
Physalita,  130 
Piektrinfite.  616 
Pienlnm  deii(nie»oeDf,  998 

Glaaberiam,  389 

oeubedroin,  398 

rbombicam,  997 

tenflllam^  968 

Thenardiaoum,  393 

voleanicam,  m 
jnercdite  or  Hau^mann,  149 
Pioio-pbarmaeolite,  998 
PieroamiiM,  153, 154 
Fictile.  138 
Piarophvlle,  149 
Pierre  d*  axur,  918 
Pikrophjile,  179 
Pikro«min,  153 
Pimelite,  455 
Piofoite,  356 
Pimte,  169 
PiMlite,  969 
Piitaeit,44 
Pirtaaita,  44 
Piteii,  aartby  mineral,  588 
elaatie  mineral,  586 
tlaf ffjr  minaraJ,  580 
blende,496 
•toQe,  931,  939 

of  meail-moDtaat,  10 
Pittiaite,  361  ^^ 

Plagionita,  595 

Plaama,  10 

Platina,  hexRhedra),  513 

PlaUiM,  fediegen.  513 

nalif  feriftre,  513 
Platinum,  native,  513 

cubicum,  513 
Pleonaste, !:« 
Pleurokltts,  298 
Plomb  arseniatd,  549 

bleu,5;0 

carbonate,  539 

chromat6  rouge,  554 

corn^,  540 

cuivreux,iuIfatede,5S9 
rlombeomme,  538 

hydro-alnminenx-  538 

jaune,  353 

molybdat^,  553 

muriate,  546 

murio-carbonal6,  546 

natif,  vitriol  de,  550 

noir,  533 

oxyd6  rouffe,  536 

pho«phat6,  547 

■eleniur^,  537 

■uirat^,  550 

lulfur^,  539 

antimonifera,  534 
priamaUque  epi«6De,  S33 
>peealaiio.533[ 

tungttate,  557 


^  aeriptoria,  583 

PlumbitM  Cobalticw,  534 
caliiieiis,5a9 
Solooieiia,  537 
Flombo-calcit«,  975 
Plombam  gaJana,  539 
Poix  mlnarak  elaatiqae,  568 


terrai 
Polier  aehiefer,  55 
Polfadelphite,  135 
Polybaaito,  4M 
PolybaUHe,  331 
Polylite,  liTf 
Ptoljrmicnito,  415 
Pt»]j«ph«rite,  549 
Poonahlite,  171 
Poroelain-clay,  196 
Poreellaoenla.  196 
Poroallanite,  13 
Potash,  munato  of,  619 
nitrate  of,  319 
anlpbate  of,  390 
-alam,  389 
Polaaee  nitrat^e,  319 

aalphatte,  390 
Fotawium,  chlonira  do,  619 
Potatooe,  151 
Praae,7 
PrehnitOf  33 

Priamatoidal  koapboiw  ■pw,  36 
ProUwite,6IO      •^~*   i^f«w 
Proottile,  464 
Pulomelane,  391 
Pieodoliie.  136 
Paeudoroalachit,  501 
Pomice,93l,  933 
PoschkinitA,  696 
Pjenita,  130 
Pyrallolite,  88 
iTTArgillite,  190 
Pjieoaite,  91, 25 
Pyrenit,91 
Pjrriom,  76 
Pyriie  martiale,  338 
Pyrites,  arsenical,  442 
aurirerous,  349 
capillary,  451 
cockscomb,  349 
copper,  48Si 
hepatic,  341 
roagneuc,  343 
tin,  430 

white  iron,  349 
spear,  342 
PyritM  capillaris,  451 
cubicus,  336 
orubetcens,  478 
hexagonus,  343 
pyramidalis,  489 
rhombicus,  349  * 

Pyrochlore,  314 
Pyroluslte,  3cJ8 
Pyromorphile, 
Pyrope,  26 
Pyrophyllite,  58 
Pyrophysalite.  130 
Pyrorthite,  420 
Pyroskleriie,  116 
Pyrosmalite,  363 
Pyrosmalith,  369 
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Bitliitlliinn,  tbi 

ii.>UilDpn>niii,  tee 
iUHii>i>iH(kHn,  an 

Rubolla  Boridi,  484 
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ZMlita,  ndiatad,  35 

rfaombohedral,  39B 
tnpezoidal,  183 
Z«iizHe,51 
Zieglen,488 
ZigMline,  466 

Zinc,  Anhjdroiu  carbonate  of,  587 
oarbooate  of,  667 
hydzoua  dicarbooate  oT  569 

■ilieate  of,  566 
mannneaian  oxide  of,  565 
red,  565 

red  oxide  oL  565 
aeleniet  of,  564 
ailieiona  oxide  of,  566 
■alphate  of,  570 
■alphuret  of,  561 
Zinoalna  acrotomoaii,  570 
diatomoa,  5/1 
ochraceus,  560 
peritomoui,  566 
rfaombohedroi,  567 
Zine  and  Mercury,  seleniet  of,  564 
baryM,  prismatic,  566 

rbomboheidral,  567 
blende,  dodecahednl,  561 


Zine  eaufaoont^,  567 

hjdrat^  cuprifi&re,  SOB 
Ziocitee  fl*-""*— ,  564 
Zino  ore,  prismatic,  965 

ozyd.  565 

ozyde  ierril^re,  963 
inen|>aneaiftre, 
ailieiftbre,  566 

epath,  567 

anlfiir^,  561 

•ulpbat46,  570 

vitriol,  570 
Zineom  sterile,  561 
Zinkbtuthe,560 
Zinkenite,  596 
Zinnkiee,  430 
Zinnober,  575 
Zinnsteio,  406 
ZireoQ,  157 

pyramidal,  157 
Zireoolte,  158 
Zoisite,43 
ZSlestin,  310 
Zootinsalz,  393 
Zundererz,  SS7 
ZwUte,  613 
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ERKATA. 

rnb»,  p.  ii,  ling  13,  r«  "  Bmllipliocl  bytlD"  ind  "  niilliplicd  by  100." 

P>t*  >l''t  ■»>'>  K"  "  alnitom"  nod  "  ulciRou." 
"    c»».  Pp.  Kl,  niUlilule  lliti  lonnDlri :  •'  Cttt+Btb." 

«    cuii,  Pp.  UI,  ■ulxtilDlo  •■*Ctl'^MgB*"  lOi " KB^HB:" 

'•    ciulii,  fiu  the  forniub  for  HijilsaiU,  •ubfUtuI*  thii  i  "StAl,  f  )B>-f<K|  Cil, 

Mj,)S+-iAl-" 

ftf*  73,  noli,  roi "  ubIjihi''  rttA  uiiljnii." 
"    90,  lige  l,lbr  "  tbimPWiiMi "  md  "  durKrWcind." 
"    121,  line  1,  for  "<CS'+SIS""  iced  "  4CaiaHMlS*-" 
"     130,  line  2,  ror  "Kconmlii"  igu)  "  PIvmMlt." 
"    If3,  tine  T  from  hullom,  for  "irtpDioida]"  nu]  '^titpetoideL" 

"  907,  ia  Ihe  foiiniila  for  GlgDnlhoLM,  roi  "  F,  M,"  roed  "P.Ud." 

"  as,  line  7,  ebon  irticlo  rhiHolile,  foi "  bMu"  ited  "buH." 

"  993,  line  5  rnin  ilio  Bpin,  for "  tlieii"  nid  "  ItieH." 

"  aM,lineS,fti"bc.r«"ioBiI"»d»." 

"  3S,  [ins  1,  in  ut,  B«Ie-A1liiii,  ruri*ul];t«"iHd">Ul]1i<.'' 

"  3M,  mtka  Iho  luae  earKclinii  u  ibnie  in  the  nols  la  Ihupefe. 

■■    SS3,  fijuitli  ueljiii,  pile*  th*  Cfnrei  "mW3"  icuui 

•■    60!,  fonuDli,  linn  3  from  bottom  •ubnilnto  "  F"  foi  "  F." 
"    GIT,  IbnBuU  lot  rickciinfiu,  placo  i  dot  o>et  Ue  "  g." 
■■    01%  1h  19,  Air  "  iHieuifd  "  rent "  liniiutcd." 
■■    OIB,  tin*  18,  ftit "  SilemoDiec"  — «J  ■■  H.i.-,»— i.f  ■■ 
"    Eae,liDa  l9,l)ir"CliiiUnilg"rEid<'C]iiiUnulo." 

9,  Idd  "  Anhidroni  BiUnlo  aTAInmin*,  p.  109." 


Dol^bdla  Ki^  *pd 


'•    OM,  ft 

"    MB,  idd  p(fe  Id 


"  £puiiectdi  BucboluaniiL* 


